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'  SEAT  RINGS  are 
expanded  (rolled)  into 
body.  Permanent,^ 
all-around  support  is 
essential  to  prevent 
deforming,  loosening^ 
shifting,  LEAKS 
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It  s  Horse  Sense  . 

Why  Chance  Leaks  in 
Seat  Rings 


Get  Monel  Seat  BRONZE  GA  TES 
made  the  way  JENKINS  makes  them 


It’s  plain  horse  sense  that  you  had  better  have  the  Monel  seat  rings 
EXPANDED  (rolled)  into  thc  valve  body  if  you  want  them  to  stay 
tight  and  leak-proof. 

More  horse  sense  . . .  there's  nothing  valuable  lost  through  having 
scat  rings  that  can't  be  replaced  by  a  regular  maintenance  man  .  .  . 
IF  the  bronze  or  nickel  alloy  wedge  has  a  lower  degree  of  hardness 
than  the  heat-treated  Monel  seat  rings.  (The  way  Jenkins  makes 
them)  Then,  the  wedge  takes  the  wear  and  scat  rings  arc  relatively 
unaffected. 

Obviously,  there's  no  faster,  simpler  or  cheaper  way  to  renew  tight¬ 
ness  and  efficiency  than  to  slip  on  a  new  wedge.  .And  that,  plus 
renewal  of  packing  as  needed,  is  all  you  need  do  to  assure  g(xxi 
performance  from  Jenkins  Monel  Seat  Bronze  Gates  for  as  long 
as  you'll  need  to  care.  Good  service  for  scores  of  years  is  common. 

Long,  low-cost  life  also  results  from  grcater-than-cvcr-necded 
strength  in  every  part  of  these  valves.  Thc  records  of  millions  of 
Jenkins  Bronze  Gates  show  you  get  full  protection  against  all  the 
stresses  encountered  in  use. 

Your  local  Jenkins  Distributor  will  quickly  supply  your  needs  from 
a  w  ide  variety  of  Jenkins  Bronze  Gates.  For  information  about  these 
valves,  write  for  folder  No.  181-C.  Jenkins  Bros.,  KM)  Park  .Avc., 
New  York  17. 


Sold  Through  Leading  Distributors  Everywhere 


JENKINS 
VALVE  S 


How  Armstrong  Steam  Humidifiers 
Are  Used  in  Air  Conditioning  Systems 


The  desiKn  of  Armstrong  Steam  Hu¬ 
midifiers  makes  them  an  excellent 
choice  for  air  conditioning  systems. 

Since  they  utilize  dry  steam.  Arm¬ 
strong  Steam  Humidifiers  do  not 
create  the  moisture  and  corrosion 
problems  common  with  some  meth¬ 
ods.  Dry  steam  is  readily  mixed  with 
air.  There  is  no  mineral  dust.  There 
is  no  lag  in  response  to  the  humidity 
control. 

The  air  modulating  model  of  the 
Armstrong  Steam  Humidifier  is  mo.st 
commonly  u.sed  with  air  conditioning 
systems.  (Electrically  operated  mod¬ 
els  are  also  available.)  The  air  oper¬ 
ator,  on  a  signal  from  a  pneumatic 
hygrostat,  opens  the  modulating 
valve  in  proportion  to  the  demand  to 
give  accurate  humidity  control  with¬ 
out  significant  overrun. 

For  air  conditioning  systems.  Arm¬ 
strong  Steam  Humidihers  are  in- 
•stalled  to  discharge  steam  directly 
into  the  plenum  chamber  or  into 
ducts.  Common  methods  of  installa¬ 
tion  are  shown  in  the  accompanying 
drawings  and  photograph. 


MAAffD  V«0«t  Nimf 
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Fig.  I — Armstrong  Humidifier  dlseharg- 
ing  to  duet  or  plenum  through  insulated 
nipple  which  should  be  as  short  as 
possible. 


Fig.  3 — Installation  of  an  air  modulating  Armstrong 
Humidifier  in  the  air  conditioning  system  of  a  hospital. 


Fig.  2 — Armstrong  Humidifier  discharg¬ 
ing  through  short  length  of  steam- 
ja^eted  pipe.  Note  steam  supply  tc 
humidifier  should  enter  top  of  Jacket 
and  leave  at  the  bottom. 


The  total  installed  cost,  of  Arm¬ 
strong  Steam  Humidifiers  in  air 
conditioning  systems  is  surprisingly 
low.  This  results  from  the  simplicity 
of  the  installation  plus  the  fact  the 
Armstrong  price  includes  the  integral 
air  operator,  strainer  and  steam  trap, 
items  that  are  customarily  extra.  The 
units  are  available  with  or  without 
hygrostat. 

When  you  have  an  air  conditioning 
job,  you  can  specify  Armstrong 
Steam  Humidification  in  confidence. 
Guaranteed  tabulated  capacities  are 
available  for  all  models  and  all  steam 
pressures.  The  units  themselves  are 
guaranteed  in  writing  to  satisfy  or 
purchase  price  will  be  refunded. 
Every  installation  is  backed  by  a 
sales  and  service  network  that  blan¬ 
kets  the  United  States  and  Canada. 


For  Complete  Information 

Bulletin  500 — 16  pages.  General  data  in¬ 
cluding  specifications  and  capacities  of 
both  air  and  electrically  operated  models. 

Bulletin  600 — 4  pages.  Hospital  humidi¬ 
fication.  Contains  helpful  tables  for  all 
air  conditioning  jobs. 


Bulletin  505 — 8  pages.  Woodworking 
plant  humidification. 

Bulletin  506 — 8  pages.  Paper  fabricating 
plant  humidification. 


To  get  your  copy,  just  call  your  local 
Armstrong  Representative  or  write 
directly. 


ARMSTRONG  " 
MACHINE  WORKS 

8469  Maple  Street 
Three  Rivers  Michigan 
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The  1  0  ton  model  pictured  above  is  a  fine  example  of  our  line  of  nine 
models  .  .  .  ranging  in  size  from  5  to  35  tons.  No  commercial  air  con¬ 
ditioning  requirement  is  too  large  or  too  small  for  the  Atmos-Pak. 
We  now  have  over  500  installations  throughout  the  United  States 
ranging  from  small  stores,  where  two  smaller  units  were  needed,  to 
large  manufacturing  plants,  where  twenty  or  more  units  have  solved 
the  problem. 

Just  three  simple  connections  result  in  complete  installation.  This  is  a 
truly  pre- fabricated  system  that  requires  absolutely  no  field  assembly. 

The  Atmos-Pak  is  the  proven  answer  to  any  planned  or  existing  one 
story  building.  Why  not  write  for  a  bulletin  describing  our  many 
features? 

There's  always  room  on  top  for  the  orif^inal  low  silhouette. 

AIR  CONDITIONING,  INCORPORATED 

mnnufact urrrs  •  rs  •  (  ontmctor.-, 

88  North  Highland  Avenue.  Ossining,  New  York 
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COVER  PHOTO:  The  view  of  the  complex  of  buildings  housing  a  reactor  and  its 
supporting  elements  serves  to  introduce  the  problem  of  handling  radioactive  liquid 
wastes.  A  key  element  of  the  solution  lies  in  monitoring.  Perha|>s  no  other  person 
is  as  well  qualified  to  give  the  answers  as  is  the  chief  engineer  of  Brtx>khaven’s 
Architectural  Planning  Division,  whose  article  appears  this  month  on  page  63. 


HIGH  SPOTS  in  this  issue 


CONTROL  SYSTEMS:  V^arious  systems  for  distributing  conditioned  air  to  bi>th 
interior  and  exterior  zones  of  multi-story  commercial  buildings  are  discussed  by 
John  E.  Haines  in  this  month’s  Reference  Section.  Considering  the  author’s  experi¬ 
ence  and  the  wealth  of  control  information  at  his  disposal,  it  is  not  surprising  that 
the  article  emphasizes  methods  of  control  for  these  air  distribution  systems.  See 
page  73. 


AIR  SAMPLING:  Engineers  engaged  in  the  study,  maintenance  and  control  of 
environmental  conditions  that  influence  health,  comfort  and  safety  have  a  justifiable 
interest  in  the  progress  being  made  in  development  of  air  samplers,  detectors  and 
test  kits.  This  month  we  are  pleased  to  present,  in  an  article  starting  on  page  89,  a 
summary  of  current  developments  in  the  air  sampling  field. 


OPERATING  COSTS:  The  air  conditioning  operating  costs  of  five  multi-story 
office  buildings  in  Houston,  Tex.,  come  under  the  scrutiny  of  two  consulting  engi¬ 
neers  from  that  city  in  our  lead  article,  starting  on  page  57.  Factors  influencing 
these  costs,  both  through  initial  design  of  system  and  operating  techniques,  are 
discussed  at  length. 


SPECIFYING  COILS:  Adding  two  extra  rows  as  a  safety  factor  in  specifying 
cooling  coils  is  the  wrong  way  to  get  the  most  coil  for  the  least  money,  according 
to  J.  R.  Welch,  of  the  Westinghouse  Sturtevant  Division,  who  presents  a  very 
persuasive  argument  for  specifying  coil  performance.  See  page  68. 


SWITCHING  FROM  HOT  TO  COOL:  a  simplified  control  arrangement  for 
switchover  from  heating  to  cooling  created  considerable  interest  in  the  Sarasota, 
Florida,  area  when  it  was  first  introduced  by  Louis  H.  V.  Smith.  It  has  since  been 
used  in  other  installations  with  substantial  success,  and  it  will  adapt  to  northern 
climes,  as  well.  For  the  details,  see  page  93. 


APARTMENT  COOLING:  Fan-coil  units  lent  themselves  very  handily  to  an 
economical  and  rugged  year-round  air  conditioning  system  for  a  five-story  apart¬ 
ment  house  in  New  York’s  midtown  area.  Consulting  engineer  Nathan  Feder 
explains  what  he  did  in  this  month’s  lead  article  in  the  Applications  and  Installations 
department,  page  98.  Also  in  this  department  is  the  story  of  how  gas-operated  air 
conditioning  solved  some  specific  problems  for  a  major  printing  concern. 
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The  “right  combination”  in  power 


Get  all  the  facts  before  you  specify 


exhauster  curbs  is  ( 1 )  effective  noise 
suppression  plus  (2)  high  air  de 
livery.  Only  one  unit  provides  both! 


prove  to  yourself  that  Jenn-Air’s 


OT  Sound  Control  Curb  represents 


a  major  breakthrough  in  the  field  of 


The  Jenn-Air  OT  Sound  Control 


takes  the  comhinaiion 


lENN  AIR  PRODUCTS  COMPANY.  INC.  1102  Stadium  Drive  ■  INDIANAPOLIS  7,  INDIANA 

Member  Air  Moving  &  Conditioning  Association 


AIR  CONDITIONINO,  HIATINO  AND  VENTILATINa,  SEPTEMIIR,  1960 


Curb  reduces  exhauster  sound  power 
90%  with  only  a  10%  loss  in  air 
moving  capacity!  This  achievement 
is  the  result  of  unique  Jenn-Air  pat¬ 
ent-protected  design  features. 

Both  "right  combination”  factors 
deserve  equal  consideration  from  the 
engineer.  Good  attenuation  ratings 
are  worthless  if  achieved  at  the  ex¬ 
pense  of  air  delivery.  By  the  same 
token,  claims  of  unrestricted  air  flow 
probably  mean  that  little  or  no 
attenuating  ability  can  be  expected. 


noise  control  for  power  roof  ventila 
tion.  The  OT  curb’s  performance 
latings  (see  box)  are  confirmed  by 
independent  laboratory  tests — data 
available  on  request. 


_ 

^ENN-AIR 


for  noise  suppression,  turn  to  Jonn-Air  Sound  Control  Curb 

% 

RIGHT  TO  90-  ‘  hf' 


90^*0  reduction  in  sound  power 

BACK  TO  10- 

only  10°o  loss  in  air  delivery 


•  TIm  OT  SOUND  CONTIOl  CURB  ab- 
lorbs.  m  i«Mt  10"  •#  teoc*.  at  much 
noit*  at  18  of  linod  duct  14"  in 
diamatar  and  1"  thick. 


•  TIm  OT  SOUND  CONTROl  CURB  pro¬ 
ducat  a  tpood  roduction  oquivalant  to 
43%  of  octuol  tpaod  .  .  .  o  1725  rpm 
fon,  for  axompla,  toundt  at  though 
it  war#  turning  at  983  rpm. 

•  Tko  OT  SOUND  CONTROl  CURB  ra- 
ducat  o  powar  axhouttar't  tona  volua 
(opporant  loudnatt  to  th#  human  tor) 
by  opproximotaly  two-thirdt. 

•  Tko  OT  SOUND  CONTROl  CURB  of- 
fart  offocthra  noita  control  in  on 
aotily-inttollad,  talf-flothing,  profob- 
ricotod  curb. 


loodar  IN  fwNCtioNof 
imAGINiiMINe  . . . 


KnJovw  A  Beit,  oomuhiiig  m^nmn,  went  one  etep 
further  in  their  heet  end  ventilation  deeign  for  the 
new  Madonna  High  School,  Chicago —>  they  applied 
pneumatic  control  to  ekyh^t  louveie. 

To  meet  the  lifting  requirements  of  the  combination 
audiUmuni'^ymnaeium,  ardiitect  C.  I.  Krejeweki  need 
a  system  of  sky  domes  equipped  with  adjustable  light 
dampers.  How  to  conM  the  dampers  quickly  and 
efficiently  for  charkgsKwer  from  plenty  of  daylii^t  for 
gym  activitieB  to  total  bladumt  for  moviee,  etc.,  was 
the  problem  presented  to  the  consulting  engineer. 


Kcalovec  A  Beet’s  solution  was  —  twenty-niiM  4>inch 
poweretroke  pteton  damper  motore — one  for  each  of 


sirriMiia,  i«*o.  air  conditionino.  heatino  and  ventilating 


Po we  rs^^'Pn e u  m at i c  ^Co n t ro I 


MADONNA  MON  SCNOOL 

CliCMiiMu  Ml. 

AraMiMti  C  I.  KmImnU,  Chiwgi 

Kf^bwac  A  ^ 

CMm^* 

H««llin  Cmifrtiri 
WhiAMr  Waatlwf  C*. 

Cliliiti 


i: 


the  sky  dome  kraveie  on  the  looi  —  «ieqpied  inetantly 
from  e  aiii^  Poweie  poeumetic  ■elector  switch  in  the 
pro  jectkm  room.  Turning  the  switdi  ecttvetes  eir  piee* 
sure  et  15  peL  throu^  a  Poweis  Series  500  Pilot  Valve 
to  the  motors  to  dose  the  light  louvers.  When  the 
switdi  is  turned  off,  pressure  is  rsisased  .  . .  and  the 
louvers  swing  open  to  admit  li^t. 

Pneumatic  oontrd  of  dayli^t  in  Madonna  sdiool  is 
fast,  easy  and  quiet  —  a  definite  convenience  tcx  the 
projectionist  or  instructms,  an  operational  bargain  for 

the  schod,  maintenance-wise. 

o 

The  oomidete  heating  system,  as  specified  by  Krslovec 
&  Best,  indudes  two  hot  water  converters  controlled 
at  fixed  tempmtures.  Individual  dassrooms  are  heated 
and  ventilated  by  unit  ventalatois,  controlled  on  the 
standard  day-ni^t  cycle.  Conidms,  rest  rooms,  stor¬ 
age  and  lockw  rotnus  enqiloy  direct  radiation  controlled 
by  Powers  Day-Night  room  thermostats.  Few  extra 
safety  and  comfort,  hot  water  to  all  showers  is  oon- 
trdled  by  means  d  a  Powers  Hydroguard  Thsrmostatk 
Shower  Contrd. 

Hers,  then,  is  how  imaginative  engineering  ^qilied  to 
pneumatic  control  can  have  unusual  —  but  practical 
—  results  in  an  effidsnt,  low  cost  systenL 


Write  for  the  tateet  Powen  Catalog 
of  pneumatic  etmtroU  for  schools. 

THB  POWKRS  RBOULATOIt  COMPANY 

DIfT.  fSS  —  SXO«l  SS.  lUlNOIS  OffUnm  m  Principal  Cities  m  US,A.  and  Canada 

MANUSACTUtSSS  Of  TMSSMOSTATIC  OONTSOiS  SIMCS  1S«1 
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New  Idea:  Institute  to  Spur 

Careers  in  Air  Conditioning 


An  Air  Conditioning  and  Refrig¬ 
eration  career  institute  for  hifrh 
school  students  has  been  set  for 
late  December,  1960  at  California 
State  Polytechnic  Collesre’s  San 
Luis  Obispo  campus. 

Financed  by  a  $2,000  frrant  from 
the  Western  Air  Conditioninv  In¬ 
dustries  A.ssociation  (WACIA),  at 
least  forty  California  hijrh  .school 
juniors  or  seniors  with  outstandinj? 
academic  records  will  be  invited  to 
the  two-day  projrram.  Each  .student 
attendinjr  will  receive  a  fifty-dollar 
honorarium.  Selection  of  the  stu¬ 
dents  will  be  done  by  a  committee 
composed  of  the  meml)ers  of  the 
Collejre  faculty. 

Panels  and  speakers  from  prac- 
ticinjr  and  teachinjr  areas  will  de- 
.scribe  various  pha.ses  of  careers 
within  or  allied  to  air  conditioning? 
and  refrijjeration,  one  of  the  col- 
le}?e’s  nine  enprineerinp  majors. 

Fast-Growing  Field 

“Advanced  studies  of  air  condi- 
tioninj?  and  refrigeration  are  vital 
to  the  nation’s  health  and  defen.se 
efforts.  Further,  air  conditioninir  is 
one  of  the  West’s  fastest  growing 
career  fields,’’  explained  William  P. 


FEDER/IL  BUREAU  OF  MINES 

IS  FIFTY  YEARS  no 

The  Federal  Bureau  of  Mines,  a 
leader  in  scientific  development  and 
con.sen'ation  of  the  Nation’s  min¬ 
eral  resources  since  1910,  was  50 
years  old  July  1. 

In  the  ten  years  before  the  Bu¬ 
reau  began  its  work  in  a  single  re- 
■search  laboratory  on  the  old  Arse¬ 
nal  grounds  in  Pitt.sburgh,  Pa.,  coal 
miners  died  at  the  rate  of  364  a 
year  in  major  disasters.  Since,  the 
fight  carried  on  by  the  Bureau,  and 
others  has  reduced  that  yearly  av¬ 
erage  disaster  toll  to  32,  and  im¬ 
pressive  safety  gains  have  been 


Tennity,  president  of  WACIA.  “It 
has  come  to  touch  e\-ery  phase  of 
modern  business  and  industry  as 
well  as  home  and  institutional 
living.  The  great  growth  of  the 
industry  has  create<l  unprecedentwl 
demands  for  top  young  talent  in 
the  field.  In  a.s.sociation  with  Cal 
Poly,  which  conducts  the  only 
college-level  air  conditioning  and 
refrigeration  engineering  program 
west  of  the  Missi.ssippi,  we  plan  to 
follow  a  broad  professional  ap¬ 
proach  which  emphasizes  the  .scien¬ 
tific,  the  .sociological,  mathematical, 
and  personal,  as  well  as  the  mechan¬ 
ical  requirements  and  opjwrtunities 
in  the  industry.” 

Harold  P.  Hayes,  Dean  at  Cal 
Poly,  agreed  with  Tennity  while 
developing  final  plans  for  the  insti¬ 
tute.  “We  find  numerous  young 
men  who  have  never  so  much  as 
considered  this  field  of  engineer¬ 
ing.”  he  .said.  “And  we  see  this  first 
institute  group  as  a  step  toward 
informing  not  only  the  students 
them.selves,  but  the  i>eople  back 
home.  One  of  our  most  frequent 
types  of  engineering  opfjoiiunities 
offered  to  graduates  is  that  of  air 
conditioning  engineering.” 


made  throughout  the  Nation  in  all 
activities  concerned  with  the  min¬ 
ing  and  processing  of  minerals. 

The  electric  bill  paid  by  most 
American  homeowners  is  relatively 
low,  partly  b«‘cau.se  Bureau  re- 
.search  helped  improve  the  efficiency 
of  coal-burning  equipment  at  power 
plants  .so  that  a  i)ound  of  coal  today 
will  generate  as  much  electricity  as 
five  pounds  did  half  a  century  ago. 

Bureau  studies  paved  the  way 
for  safe  ventilating  .sy.stems  in 
structures  like  New  York’s  Holland 
Tunnel,  and  they  still  are  providing 
information  that  will  help  reduce 
air  pollution  from  automotive  ex¬ 
haust  gases  and  incinerators. 


AIR  POLLUTION  FORECASTS 

Beginning  August  1,  1960,  the 
U.  S.  Weather  Bureau  R<‘search 
Station  at  the  Robert  A.  Taft  Sani¬ 
tary  Enginwring  Center,  Cincin¬ 
nati,  Ohio,  lK>gan  pro\iding  and 
dis.seminating  forwasts  of  pro- 
longe<l  jH-rioils  of  high  air  pollution 
(totential  for  the  eastern  United 
Stati*s. 

If  an  organization  located  within 
the  study  area  would  like  to  be 
alerteil  to  cKTasions  when  large 
.scale  met«*orological  conditions  are 
conducive  to  air  |H>llution  build  up. 
it  should  get  in  touch  with  its  local 
Weather  Bureau  office  through 
whom  it  can  arrange  to  Iw  alert»*d 
to  these  situations  Iwfore  they 
occur. 


NEW  REFRIGERATION  UNIT 

USES  PaTlER  PRINCIPLE 

An  electronic  cooling  unit  utiliz¬ 
ing  the  Peltier  principle  of  refrig- 
enition  has  l>e<*n  pro<luced  by  The 
(larrett  Cor]H)rat  ion’s  AiR«*search 
Manufacturing  Division  of  I^os 
Angeles,  (’alif. 

This  eliftronic  cooling  i»ackage 
represents  the  first  of  a  new  line 
of  cooling  units  to  Im*  develoi^nl  by 
AiResearch,  The  Peltier  cooling  de¬ 
vice,  utilizing  only  piirtial  cai>abil- 
ity,  di.ssijiates  65.3  watts  of  heat 
to  ambient  air  at  140  deg  at  sea 
level.  In  so  doing,  temjg'ratures  are 
maintained  below  110  deg.  The 
Peltier  mo<lules  rtnjuire  20  amps. 
5.5  volts  d-c  i)ower  input  of  110 
watts  for  cooling. 

In  oi)eration.  heat  generated  by 
gyro  servo  comiwnents  is  trans¬ 
ferred  via  internal  air  and  conduc¬ 
tion  to  an  aluminum  housing.  The 
heat  pump  u.ses  64  thermo<*lectric 
couples  which  are  formed  into  a 
cooling  jdate  attached  to  the  hous¬ 
ing.  Heat  in  the  housing  is  drawn 
out  by  the  thermo^-b'ctric  couples 
and  vented  through  a  plate  and  fin 
heat  exchanger. 

The  AiResearch  fan  has  an  air 
(Continued  on  page  10) 
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FUTURE  OF  FAULTLESS  SERVICE 


KAISEK  CESII  R 
0»klan4.  Calitomia 

WE  ETON  BLCKtT  «  ASSOCIATES 
arikutfii 

DLIDIFV  DFANE  A  ASSCXTIATES 

tnguHrrt 

SCOTT  C  O 
pimmbmg  (omirmclof 

DAE2IEE  PI  UMBINCi  SE'PPI  lES 

mhoUmtt  itilttbuiut 


<^^1^  X  roniing  on  l.akc  Merritt  in  downtown  Oakland,  the  West's  largest  office  building 

will  provide  international  headquarters  for  the  more  than  50  affiliated  Kaiser 
Companies... and,  in  accordance  with  carefully  written  specifications,  will  be  serviced 
by  over  5(K)  OKI  .ANY  flush  valves.  This  S45.(KH).(X)0  complex  for  4,500  employees 

will  be  dominated,  upon  completion  in  late  1959,  by  a  twenty  eight 
fliHsr  aluminum  and  glass  office  building  with  a  graceful. 

curved  design.  Four  acres  of  landscaped  gardens  will  roof 
cTver  a  five  level  parking  garage,  a  400  scat  auditorium,  banquet 
accommodations,  and  quality  shopping  facilities.  All  flush  valves  in  Kaiser  Center 
will  be  concealed  in  access  boxes.  Routine  repairs  will  be  somewhat  more  time  consuming 
and  hence  the  installation  here  of  ruggedly  efficient  DFI  .ANY  flush  valves  is  particularly 
apt.  I  he  eser  swelling  demand  is  for  I)FI  .ANY— '  the  fastest  growing  name  in  flush  valves!” 


OELANY  "TUtN-TO-SILENCE  "  EQUIPMENT  CUSHIONS  WATER  NOISE  TO  A  WHISPER 

For  lururiont  ingtallationg,  gpteify  vhi$per-quiet  Delanp  FIubH  Valves 
u^ith  “Turit-To-Silenee"  Equipment.  Objectionable  turbulence  noises  are 
softened  at  their  tu-o  main  sources. ..the  shut-off  valve  and  main  valve 
seat.  /4n  exclusive  Delany  Design  feature  catches  su'irling  water  at  these 
two  points. ..cushions  and  absorbs  its  turbulence  without  diminishing 
pressure  and  with  a  minimum  of  flow  obstruction.  Depend  on  Delany 
...for  the  Leaders  Design  tn  Flush  Valves! 

COYNE  4  DELANY  CO.  •  834  KENT  AVE.  •  AROOKLYN,  NEW  YORK 

m  CAMAM  TMi  lAMit  toMtnoM  CO.  tta 
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News  of  the  Month 


NEW  REFRIGERATION  UNIT 

(Continued  from  page  8) 

flow  of  47  scfm  requiring  200  volts. 
3  phase.  400  cps.  Peltier  cooling 
uses  electrons  as  an  energy  trans¬ 
port  fluid.  Basically,  a  d-c  potential 
is  used  to  force  electrons  through 
dissimilar  metal  junctions.  While 
the  electrons  are  in  one  leg  (or 
type  of  metal)  they  are  at  a  given 
energy  level.  When  the  electrons 
move  to  another  leg  they  pa.ss  to  a 
different  level  of  energy.  If  it  is 
higher,  the  electrons  must  increase 
energy,  if  lower,  they  must  de- 
crea.se.  In  Peltier  cooling  they  make 
up  this  difference  by  absorbing 
‘or  rejecting  this  internal  energy  in 
the  form  of  thermal  energy,  pump¬ 
ing  it  from  the  cool  source  to  the 
hot  sink. 

Advantages  of  using  the  Peltier 
cooling  unit  include  greater  relia¬ 
bility,  higher  heat  sink  tempera¬ 
tures,  and  a  capability  of  accurately 
maintaining  a  static  temperature 
at  one  particular  level. 

In  addition  to  cooling,  the  unit, 
when  coupled  with  a  temperature 
controller,  can  either  heat  or  cool 
by  simply  reversing  the  current. 
Economically,  Peltier  cooling  is  less 
expensive  than  halogen  refrigerant 
•sy.stems  in  applications  with  a  heat 
rejection  rate  below  400  watts  and 
with  a  temperature  differential  of 
less  than  50  deg  C. 


200  TONS  OF  REFRIGERATION 
FOR  PENTAGON  DRINKING  WATER 

It  requires  200  tons  of  refrigera¬ 
tion  equipment  to  cool  the  drinking 
water  for  the  world’s  largest  office 
building,  the  Pentagon,  located 
across  the  Potomac  from  Washing¬ 
ton,  D.  C.  in  Arlington,  Va. 

I.ast  year,  five  40-hp  water  chill¬ 
ers  were  installed  to  replace  out¬ 
worn  drinking  water  chilling  f-quip- 
ment,  according  to  The  Trane  Com¬ 
pany,  who.se  Cold  Generators  were 
u.sed.  The  old  system,  in  continuous 
operation  since  1942,  employed 
flooded  evaporators.  The  new  .sys¬ 
tem  is  of  the  direct  expansion  type. 
Because  of  wide  load  changes  in  the 
.system,  a  pilot  operated  expansion 
valve  is  installed  in  each  machine. 


POWER  SHOW  TO  REVIEW 

PLANT  INTEGRATION  METHODS 

Methods  of  plant  integration  will 
be  extensively  reviewed  by  exhibits 
at  the  24th  National  Exj)osition  of 
Power  and  Mechanical  Engineer¬ 
ing,  lending  emphasis  to  the  trend 
toward  bigger  and  better  plants  in 
all  branches  of  indu.stry. 

Displays  will  feature  materials 
and  equipment  covering  jwwer  pro¬ 
duction  and  distribution  and  u.se  of 
energy  in  various  forms  by  alt 
industries. 

The  Ex|)osition.  sf)onsored  by 
The  American  Society  of  Mechani¬ 
cal  Engineers,  w’ill  provide  a  forum 
for  designers  and  engineers  in  con¬ 
junction  with  the  annual  m<*eting 
of  the  Society  in  New  York.  It  will 
be  pre.sented  at  the  New  York  Coti- 
.seum  Novembt*r  28  to  DwemlM'r  2. 

Of  special  interest  will  be  new 
methods  for  designing  networks  of 
piping,  revealing  the  advance  of 
specialization  into  the  piping  field. 
One  exhibitor  will  offer  high  tem¬ 
perature,  high  pressure  alloy  and 
carbon  steel  piping  produced  in  a 
newly  completed  plant  sptK'ializing 
in  e<|uipment  for  electric  generat¬ 
ing  stations.  Another  will  offer  “job- 
matched"  .stainlt^s  tubing,  match¬ 
ing  quality,  quantity  and  timing  to 
the  plans  and  specifications  of  cu.s- 
tomers’  projects. 

Single-source  resi)onsibility  for  a 
single  .segment  of  plant  design  and 
construction  will  I)e  further  demon¬ 
strated  by  an  exhibitor  offering 
complete  industrial  air  service,  in¬ 
cluding  complete  air  conditioning, 
air  pollution  control,  handling  of 
air  and  ga.s<*.s  for  proce.ss  purposes, 
and  transfer  of  dry  materials  for 
processing  as  well  as  the  removal  of 
wa.stes,  such  as  du.sts  and  shavings. 

Another  exhibitor,  also  prepared 
to  assume  resix)n.sibility  for  an  en¬ 
tire  area  in  the  plant  is  prepared 
to  provide  the  complete  instrument 
requirement,  including  primary 
sensing  devices,  indicators,  loggers, 
control  units,  panels,  data  handling 
equipment,  computers  for  f)er- 
formance  analysis  and  sup<“rvisory 
controls. 

The  24th  National  Power  Show 
will  be  under  the  management  of 
the  International  Exposition  Com- 
jwny  which  is  fiermanently  located 


at  480  Lexington  Avenue,  New 
York  17,  N.  Y.  E.  K.  Steven-s,  presi¬ 
dent  of  the  Comixmy,  is  manager 
of  the  Extwsition. 


MPORTED  FITTINES,  FLANGES 
MUST  BE  PERMANENIIY  MARKED 

The  U.S.  Bureau  of  Cu.stoms  is¬ 
sued  Supplement  3t2  to  Circular 
Ia*tter  No.  3089  which  re<iuires 
that,  effective  immediately,  all  im- 
I)orted  welding  fittings  atid  flanges 
1m‘  marked  through  the  use  of  die 
sinking  or  other  methcMl,  to  insure 
that  the  marking  is  Itoth  indelible 
and  iHTmaiient.  Imjiorts  of  fittings 
and  flanges  to  date  have  .sometimes 
had  the  marking  {Miint(>d  in  white 
on  the  asphalt  ba.se  i>aint  covering, 
which  through  abrasion  and  normal 
handling  has  fnsjuently  lM*en  oblit¬ 
erated. 


TEXAS  SCHOOL  COOLED 

WITH  UNIOUE  SYSTEM 

The  2,500-student  High  School 
under  construction  at  Irv’ing,  Tex., 
will  Ik*  the  first  in  this  Dallas  sub¬ 
urb  to  have  air  conditioning— -using 
a  .sy.stem  unlike  that  in  any  other 
.school  in  the  countrj’. 

A  special  piping  layout,  designed 
by  the  Dallas  engineering  firm  of 
William  K.  Hall  and  Associates, 
will  p<*rmit  the  entire  cooling  ca- 
fweity  from  three  Carrier  water 
chilling  machines  (163  tons)  to  Ik* 
switch<*d  to  any  one  of  seven  dif¬ 
ferent  zone.H. 

The  .system  is  the  first  of  its 
kind  involving  an  entire  school. 
Sy.stems  that  can  switch  cooling  be¬ 
tween  the  auditorium,  cafeteria 
and  administrative  offices  are  in 
u.se  in  Texas  and  elsewhere,  but 
this  is  the  first  to  include  clas.s- 
rooms. 

As  desired,  chilled  water  may  be 
piped  to  air  conditioning  api>nra- 
tus  in  the  auditorium  and  adminis¬ 
trative  offices,  two  gymnasiums, 
cafeteria,  a  tw’o-story  wing  housing 
most  of  the  78  classrooms,  or  a  sec¬ 
tion  containing  the  home  economics 

(Continued  on  page  132) 
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can  you 
maintain 
better 
balance? 


t 


► 


you’re  “in  balance” 


Stand  A  SUvr  Dollar  on  its  edge  ...  on  the  motor 
of  a  direct<onnected  llg  42-inch  fan.  Flip  the  starting 
switch  so  the  fan  runs  at  full  speed.  Ami  the  coin  ttays 
stamiiMgl  This  smotuh-running,  precision-made  fan 
helps  explain  why  maintenance  ceases  to  be  a  problem 
when  you  specify  llg. 

You  elimittate  vibration  with  llg  fans  and  ventilators. 
Careful  dynamic  balancing  of  all  component  parts  .  .  . 
electronic  checks  of  direct-connected  motors  and  fan 
wheels —  both  before  and  after  final  assembly  —  make 
ceruin  that  smtMnh,  silent,  mMHtenance-jree  operation 


"Chmek’Out”  Timm.  Every  Ilit-built  propeller  fan  wheel  must 
pass  rigid  dynamic  balancing  ’‘checks”  before  being  direct- 
connected  to  Ilg-buih,  telf-cooled  3-phase  or  permanent-split 
capacitor,  single-phase  motors.  llg  fans  combine  the  cost 
operating  advantages  of  open-type  motors  with  the  protection 
of  totally  encloied  motors.  Catalog  DBI-IOO  shows  how. 


For  fans 


built  to  satisfy  your  “specs” 


is  as  much  a  part  of  each  piece  of  llg  equipment  as  our 
famous  "One-Name-Plate”  pledge  of  performance. 

For  further  information,  write  - ~7 

for  catalogs  covering  the  com-  CERIHD^ 
plete  line  of  llg  electric  ven-  RATMGS^ 
tilating  equipment. 


Your  Choice  el  Utll-A-Sott.  12  sizes  of  this  new  self<ontained  belt- 
driven  centrifugal  fan  to  choose  from.  Capacity  range  from  688  to 
23.000  c.f.m.  Both  forward  curved  wheels  and  backward  blade  types. 
Motor  mounting  on  rubber  isolation  rails  checks  resonant  noise.  Full 
line  of  accessories.  See  Catalog  3401. 


Each  llg  product  shown 
carries  the  rating  seal  of  the  Air 
Moving  and  Conditioning  Asso¬ 
ciation  Inc. 


Smooth  Air  Intako.  Large  intake  area  .  .  .  with  no  inlet 
obstruction— combine  to  assure  smooth  intake  of  air.  Back¬ 
ward  cursed  airfoil  blade  design  eliminates  eddy  currents 
and  turbulence,  llg  BC  sirfoil  centrifugals  come  in  direct- 
connected  and  belted  types.  Standard  construction  suitable 
for  Class  1,  II,  III  operations  to  9"  static  pressure.  Write 
for  Bulletin  237. 


Low  In  Height  .  .  .  High  in  Pmrformanco.  llg  LSQ  roof  ventilators 
feature  direct-connected,  patented  "Q"  fan  wheels  that  pass  air  over 
blade  smoothly.  Low  starting  torque  of  llg  3-phase  and  permanent- 
split  capacitor,  single-phase  motors  eliminates  suiting  shock,  lengthens 
fan  life.  1 1  sizes.  Write  for  Bulletin  2302.  For  facts  on  type  L-CRF 
airfoil  centrifugal  roof  ventilators  send  for  Bulletin  2701. 


ILO  ELECTRIC  VENTILATING 

2851  N.  Pulaski  Road,  Chicago  41,  Illinois 
Officas  In  60  Principal  Cltlas 
Mtabtr  If  Air  Itoviif  Mi  CMdititakif  Asmiatitii,  Inc.  (AMCA) 


CO. 


Johnson  Tsmpsrsturs  A  Air-Conditioning  Control  Soto  ths  Paco 
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At  left  is  a  console-typ«  Johnson  Pneumatic  Control  Canter  installed  in  the  National  Bank  of  Detroit.  Albert  Kahn  Associated  Architects  A  Engineers.  Inc. 
Panel  at  right  is  installed  in  the  First  Presbyterian  Church.  Elkhart.  Indiana  Wiley  A  Miller,  architects;  Bevington.  Taggart  A  Fowler,  mechanical  engineers. 


«IOHNSON  PNEUMATIC  CONTROL  CENTERS  provide  the 
convenience  and  economy  of  centralized  supervision  and  control  of  air  conditioning  at  a 
lifetime  cost  unmatched  by  other  types  of  control.  The  instrumentation  is  as  simple,  trouble- 
free,  and  dependable  as  the  pneumatic  controls  used  elsewhere  in  a  building!  And  exclasive 
operational  features  compound  the  savings!  Each  panel  Is  custom  planned  to  meet  the  spe¬ 
cialized  needs  of  the  individual  building.  Ask  your  local  Johnson  representative  to  explain 
in  detail  how  Johnson  Pneumatic  Control  Centers  can  add  to  the  efficiency  of  your  clients* 
buildings.  Johnson  Service  Company,  Milwaukee  1,  Wisconsin.  105  Direct  Branch  Offices. 


JOHNSONcOONTROL 


PNEUMATIC  ^*"1  SYSTEMS 
DESIGN  •  MANUFACTUBC  •  INSTALLATION  •  SINCE  IMS 

TEMPERATURE  &  AIR  CONDITIONING  CONTROL  SYSTEMS  FOR  COMMERCIAL.  INDUSTRIAL  &  PUBLIC  BUILDINGS  -  AND  SHIPS 
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A  new  line  of  Airfoil  Bladed  Fans  with  AMCA  certified  ratings 
Now,  from  American-Standard  Industrial  Division  comes  a  new 
line  of  Airfoil  Bladed  Fans  that  exceed  90%  in  mechanical 
efficiency.  A  completely  new  design,  these  fans  carry  AMCA 
certified  ratings,  and  are  built  for  both  general  ventilation  and 
industrial  process  applications.  They  are  available  in  21"  thru 
108%"  wheel  diameters —in  single  and  double  inlet  designs,  with 
volumes  from  3000  to  500,000  cftn.  Send  for  Bulletin  A 1103. 
American-Standard  Industrial  ^ 

Division,  Detroit  32,  Mich.  In 


■vAMERiCAN'tStandard 


AMfllCAN  BIOWEI  Pioouas  •  ROSS  PlOOUaS  •  KEWANEE  PRODUCTS 


Canada:  American-Standard  Products  (Canada)  Ltd.,  Toronto. 


A»wi..  and  S>mitr4*  or.  trodwnorEt  ol  AiMrKon  Rodiotor  R  S»ondord  Sanitary  Corporation. 
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There’s  a  wide  range  of 
types  and  capacities  for 
every  heating  pump  need. 
Let  Skidmore  advise  you 
on  your  next  tough  job. 


TYPE  UV 

Type  UV  Condensation  Pump  is 
designed  for  below  floor  level 
returns,  and  is  built  in  single, 
and  duplex  units. 


Wnf* 


TYPE  HS 

Type  HS  Pump  is  recognized  for 
its  dependable  low  operating 
cost.  Capacities  range  from 
1,000  to  65,000  sq.  ft.  EDR  and 
pressures  from  10  to  75  pounds. 


Wnt» 


Type  TM  High  Pressure  Turbine 
Pump.  Designed  for  pressures 
up  to  150  pounds  and  boilers 
to  250  H  P. 


SKIDMORE  TYPE  "VC” 
Ceedeatefe  Pemp  end  Receiver 


Write  for  gedfbftW  7t0.  t7 


Sol«i  repreteetotivet  Im  prletlpal  cities 
Call  or  write  ter  belletleg. 


SKIDMORE  CORPORATION  ST.  JOSEPH.  MICHIGAN 

SEPTEMtER.  I  MO.  AIR  CONDITIONINO.  HEATINO  AND  VENTILATING 
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The  magic  of  our  ingredients  makes  electric  motors  better... 


Just  as  a  good  chef  wouldn't  use 
only  one  all-purpose  spice  to  make 
a  specialty ...  we  don't  make  an 
electric  motor  with  one  all-purpose 
insulation. 

We  build  motors  with  selective 
INSULATIONS  .  .  . 

SELECTIVE  INSULATIONS  are  the 
magic  ingredients  that  make  the 
difference  between  merely  good  mo¬ 
tors— and  the  famous  dependability, 
low  maintenance,  uninterrupted  pro¬ 
ductivity,  and  prolonged  service  of 
Fairbanks-Morse  electric  motors. 

We  actually  "tailor"  a  wide  range 
of  insulating  materials  and  processes 


to  motor  applications,  according  to 
specific  operating  conditions.  We 
never  standardize  to  the  average. 

SELECTIVE  INSULATIONS  meet  emer¬ 
gency  overloads,  temperature  ex¬ 
tremes,  corrosive  atmospheres. 

We  select,  test,  treat,  and  prepare 
insulating  materials  for  the  motor . . . 
and  the  job. 

We  build  electric  motors  that  are 
insulated,  rated,  and  dimensioned  to 
furnish  unfailing  power— for  any  pur¬ 
pose. 

The  magic  of  our  ingredients 
makes  a  Fairbanks-Morse  electric 
motor  better...  and  a  better  buy. 


WHAT  DO  YOU  NEED  IN  A  MOTOR? 

1  h.p.  to  10,000  h.p op«n  or  weather-protected  . . . 

vertical  or  horizontal  .  .  .  synchronous  or  induction 
. . .  AC  or  DC  . . .  we'll  build  it— and  build  it  to  last! 
Write;  Fairbanks,  Morse  &  Co.,  Freeport,  Illinois,  for 
full  information. 

Fairbanks,  Morse 

ELECTRICAL  DIVISION 

A  MAJOR  INDUSTRIAL  COMPONENT  OF 

FAIRBANKS  WHITNEY  CORRORATION 


at  the 


one  Central  Bryan  Boiler  System  give: 
164  families  Individual  heat  control 


By  combining  a  hot  water  distribution  system 
with  thermostatically  controlled  fan-coil  units 
and  warm  air  ducts  in  each  apartment,  each 
family  in  this  "Own-Your-Own"  cooperative 
apartment  building  enjoys  heat  to  their  indi¬ 
vidual  liking. 

4  —  2,250,000  B.T.U.  gas-fired,  low  pressure 
Bryan  steam  boilers,  with  cross  feed  con¬ 


nected  to  heat  exchangers,  provide  maximum 
flexibility.  Any  three  of  the  boilers  will  handle 
the  building's  normal  loading  requirements. 
Thus  maintenance  or  replacement  can  be 
done  without  interrupting  service. 

In  operation  since  January  1959,  this  Bryan 
boiler  system  has  proven  to  be  a  most  satis¬ 
factory  installation. 


Building  Archif*cfs; 

J.  Richard  Shelley,  A.I.A. 
Francis  O.  Merchant,  A.I.A. 

Mechanical  Engineer: 
Thampson  Engineering  Co. 

General  Contractor: 

M.  J.  Brock  A  Sons,  Inc. 


BBTAM  STEAM  COBPOBATIOM  •  Indiana 
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Royal 

Palms 


The  Royal  Palms 
Apartments  —164 
"Own-Your-Own" 
units  —  Long  Beach, 
California 


itic  Volume  Conti 


tlw  p^ntid.  self-contained  feature  that 
seta  Buenaod  Ouai-Ductair  mixing  units 
head  and  shoulders  above  all  others. 
Here's  how  it  worla:  No  matter  what  the 
variance  in  static  pressures  m^  be  at 
either  inlet  or  outlet  valve,  AVC  main¬ 
tains  constant  air  volume  ^5%.  There¬ 
fore,  the  system  cannot  be  thrown  out 
of  balance,  regardless  of  daily  changes 
in  zona  requirements.  And  remember, 
Buensod  pioneered  and  developed  Dual- 
Duct  High  Velocity  Air  Conditioning. 
Consider  this  achonced,  year  'round 
method  for  your  next  installation  . .  . 
equally  suitable  in  now  or  renovated 
structures.  SotkI  for  Catalog  DD-6q|H 


In  your  business  ...  in  every  type  of  industry,  commerce . . .  from 
astronautics  to  zinc  mining ...  you’ll  find  ’Buffalo’  Fans  and  Pumps  performing 
vital  air  and  liquid  moving  jobs.  From  the  start,  our  biusic  aims  have  been  to  build 

(juality  products  . . .  and  to  provide  helpful  service  in  putting  these  products  to  work 
for  you.  Our  industry-wide  reputation  for  83  years  best  tells  how 

faithful  we  have  been  to  these  principles.  R  Yet  with  all  these  years  of 
experience,  'Buffalo’  is  still  a  young  company . . .  young  in  ideas  . . .  young 
in  the  enthusiastic  pioneering  of  new  and  better  ways  of  handling  air  or 
liquids.  Ni  Your  'Buffalo’  Representative  is  as  close  as  your  phone. 

Call  him  next  time  you  want  to  put  air  or  liquid  to  work. 

Buffalo  Forge  Company,  Buffalo  Pumps  Div.,  and  the  Squier  Corp.  . . . 
Buffalo,  New  York. . .  Canadian  Blower  and  Forge  Co.,  Ltd., 
and  Canada  Pumps,  Ltd.  . . .  Kitchener,  Ontario. 


You’ll  Find  a  'Buffalo’ Engineer 

WHEREVER  AIR  OR  LIQUID 
IS  INVOLVED 


ini' 
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New  science  building  requires 


complex  heating  and  ventilating  system 


BETHCON  galvanized  steel  for  air  ducts 

preferred  by  sheet  metal  superintendent 

This  is  the  new  science  building  at  Western 
Washington  College  of  Education,  in  Bellingham, 
Wash.  The  constant  presence  of  noxious  fumes 
makes  ventilation  of  this  building  an  important 
factor.  Equally  vital  is  the  precise  control  of 
temperature.  An  extensive  system  of  ductwork 
was  designed  and  installed  to  perform  these 
functions,  involving  the  use  of  many  tons  of 
Bethcon  galvanized  steel  sheets  for  air  supply. 

''Excellent  Lock-Forming  Qualities" 

The  mechanical  contractors,  Diamond  ”B” 
Plumbing  and  Heating  Co.,  were  quite  em¬ 
phatic  in  their  preference  for  Bethcon  sheets. 
"We  favor  Bethcon,”  says  Ken  G.  Peterson, 
sheet  metal  superintendent  of  Diamond  "B” 
"because  of  its  excellent  lock-forming  qualities.” 

Taken  for  granted  was  the  superiority  of  gal¬ 


vanized  sheet  steel  over  other  materials  some¬ 
times  used  for  ductwork.  Steel’s  inherent  strength 
permits  the  forming  of  light-weight,  rigid  ducts 
and  other  assemblies  which  require  few  sup¬ 
porting  spans. 

Ideal  Blend  of  Stiffness  and  Ductility 

You’ll  find  that  Bethcon  is  the  ideal  galvanized 
sheet  for  sheet-metal  work.  It  has  just  the  right 
balance  of  stiffness  and  ductility  for  easy  forming 
and  sturdy  finished  product.  The  secret  lies  in 
Bethlehem’s  continuous  galvanizing  process  which 
includes  a  special  annealing  cycle.  This  galvaniz¬ 
ing  process  also  bonds  the  zinc  so  tightly  to  the 
steel  that  peeling  and  cracking  are  virtually 
eliminated. 

You  can  specify  Bethcon  coiled  or  in  sheets,  in 
a  wide  variety  of  gages,  in  either  plain  open- 
hearth  or  copper-bearing  steel.  For  specific  de¬ 
tails,  simply  call  or  write  to  the  Bethlehem 
office  nearest  you,  or  write  to  the  address  below. 


for  Strength 
. . .  Economy 
. . .  Versatility 


BETHLEHEM  STEEL 


New  science  building  for  Western  Washington  College  of  Educotion,  Bellingham,  Wash.,  completed  in  July  1960.  Architect: 
Paul  Thiry,  FJk.lJk.,  Seattle;  AAechonicoi  Engin»f:  James  B.  Nothin,  &  Associates,  Seattle;  Genera/  Contractor:  Hebb 
and  Norodkk  Cortstruction  Co.,  Seattle;  Mechanical  Contractor:  Diomortd  _‘‘B"  Plumbing  and  Heating  Co.,  Bellingham, 


This  maze  of  ducts  was  needed  to  handle  the  exacting  temperature  and  Only  the  strength  and  rigidity  of  galvanized  steel  sheets  will  permit  su 

humidity  requirements,  os  well  os  the  removal  of  a  wide  variety  of  fumes  long  spans  of  ductwork  with  so  little  need  for  support, 

from  classrooms  and  lobs. 


Superior  lock-forming  qualities  led  the  mechanical  con¬ 
tractors  to  irtsist  on  Bethcon  galvanized  sheets  for  the 
complex  ventilating,  heating  and  air-conditioning  system. 


BKTHLKHKM  t^rEEL  COMPANY 

HKTHI.KHKM,  PA. 

fiporf  Solai.  {(port  Corporation 


For  Hot  Wotor  Systems,  Cold  Woter  Systems, 
Air  Conditioning,  General  Industrial  use 


\  Designed  for  hot  water  heating  sys* 
terns  with  temperatures  to  250*  F. 

2  Successfully  handles  impurities  nor¬ 
mally  present  in  heated  and  un¬ 
healed  water  systems. 

3  Quiet  operation. 

4  Constructed  to  give  efficient,  trouble 
free  operation. 


PUMP  with 


Backed  by  more  than  50  years  ex¬ 
perience  building  quality  pumps. 


Packed  Stuffing  Bex 


DISCHARGE  HEADS 
10  to  275  feet 


Putting  Ideas  to  Work 


FOOD  MACHINERY  AND  CHEMICAL  CORPORATION 
HYDRODYNAMICS  DIVISION 


Write  for  Bulletins 
107  and  107-H 


622J  DIVERSEY  PARKWAY  •  CHICAGO  14,  ILLINOIS 


How  to  cut  costs  on  a  450-ton  cooling  job 

Use  three  Halstead  &  Mitchell  150-ton  cooling  towers! 


How  can  three  units  be  cheaper  than  one?  Simple.  Halstead  & 
Mitchell  packaged  cooling  towers  come  to  you  completely  assembled 
and  therefore  less  expensive  to  install.  They  operate  at  lower  cost 
because  there  can  be  no  wasted  capacity;  with  step-control,  you  get 
capacity  as  you  need  it. 

Furthermore,  with  “modular”  units,  you  can  place  each  tower  near 
the  equipment  it’s  to  be  used  with.  This  gives  you  closer  control  of 
water  temperatures-another  rnonomy  factor.  Then,  too,  if  one  tower 
must  be  shut  down,  you  can  continue  to  operate  the  others. 

The  advantages  go  on  and  on:  lower  silhouette,  lower  rigging  costs, 
and  utmost  flexibility— towers  can  be  easily  moved  or  supplemented 
as  requirements  change.  And,  like  all  H&M  towers,  these  carry  the 
exclusive  20-Year  Guarantee  on  the  wetted  deck  against  failure  due 
to  fungus  attack  or  rotting. 

Contact  your  Halstead  &  Mitchell  distributor  for  complete  infor¬ 
mation  on  H&M  cooling  towers  in  3-  to  150-ton  capacities.  Or  write 
Halstead  &  Mitchell  Co.,  Bessemer  Bldg.,  Pittsburgh  22,  Pa. 

Coolifli  Towcrt  •  Wattf  Coolad  CondtntMS  •  Atr  Cooltd  Cond«nt«o  •  Finned  Coil  Products  •  Air-HondlofS 


HIM  MODCL  tC-tSO  COOLING  TOWER 
WITH  10  GAUGE  STEEL  CABINET 


It's  comfortably  cool  in  this  strikingly  modern 
church— even  with  the  Texas  sun  burning  against 
its  tall  and  beautiful  glass  wall.  The  system  is  the 
most  modern,  too— an  Arkla-Servel  gas  air  condi¬ 
tioning  unit. 

After  careful  study  backed  with  successful  experi¬ 
ence  in  previous  jobs,  the  architect  specified  gas 
and  Arkla.  *‘The  main  reason  is  performance.  What 


now  we’re  cooling.. 

could  be  easier.  You  just  set  it,  and  forget  it.  Of 
course,  economy  plays  a  big  part,  too  . .  .  but  basi¬ 
cally  it’s  the  trouble-free  operation.” 

You  or  your  clients  can  have  this  same  efficient  year 
'round  operation.  For  specific  information,  call  your 
local  gas  company,  or  write  Arkla  Air  Conditioning 
Corporation,  General  Sales  Office,  812  Main  Street, 
Little  Rock,  Arkansas.  American  Gas  Association. 
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with  GAS! 


GAS-OPKRATKD  ARKLA-SERVEL  AIR  CONDITION! SG  UNITS 
towe»t  op0ratinff  roitt  •  fullp  automatic  operation  •  long  dependable  eervict 
packaged  conetruction  •  compact  eue  •  eaey  inatallation 

Alt  CONDITIONING,  HIATING  AND  VINTILATINO,  SfPTiMKR.  1940  27 


Arkla-Servel  Sun  Valley  SVg  and  5-ton  pras  air  con¬ 
ditioners  are  compact,  central  units  that  eliminate 
the  need  for  fans,  window  air  conditioners  or  sep¬ 
arate  coolinjf  units.  They  cool,  heat, 
clean,  dehumidify  and  distribute  air 
for  year  ’round  comfort  at  low  cost.  ■ 

For  larger  installations:  Arkla-  '•j  ^ 

Servel  25-ton  gas  absorption  units 


and  5-ton 


St.  James  Episcopal  Church,  Dallas,  Texas.  Designer:  Jack  Hemphill 


S5-ton 


FOR  HEATING  &  COOLING 
GAS  IS  GOOD  BUSINESS!^ 


use  low  pressure  steam  from  a  gas-hred  boiler  as 
the  source  of  energy  for  the  chillers.  They’re  com¬ 
pact,  easy  to  in.stall  and  adjust  automatically  to 
heat  loads.  They  do  not  cut  out  at 
high  loads,  since  capacity  increases 
with  rising  temperatures. 


.  .  .  symbol  of  Lawler’s  ’’years  ahead” 
designing  that  brings  you  industry's  most 
advanced,  consistent  thermostatic  control. 

Lawler  engineers  have  spent  the  greater 
part  of  a  half  century  solving  difficult 
temperature  control  problems. 

In  the  years  to  come.  Lawler  experience 
and  engineering  leadership  will  set  the 
pace  in  thermostatic  control  valves. 

LOOK  TO  L\WLER  FIRST! 


LOOK  TO  LAWLER 
FOR  TOMORROW’S 
DESIGN  IN  THERMO¬ 
STATIC  CONTROLS 

. KNOW-HOW 

KEEPS  US  AHEAD! 


This  advanced  packaged  boiler 
drastically  cuts  process  steam  costs 


Lower  fuel  costs  plus  . . . 

#  Fatt  steoming. 

#  Instant  response  to  load  changes. 

#  Cleon,  dry  steam. 

#  Perfect  fuel-oir  ratio — 
automatically. 

^  Clean,  quiet  operation. 

#  Automatic  safety  equipment. 

^  Easy  operation. 

^  Easy  installation. 


ORR  &  8EMBOWER,  INC. 

9S0  Morsantown  Road 
Raading,  Pa.  •  Since  1885 


Does  concern  about  o[x?rating  difficulties  and  costly  shut-downs 
keep  you  from  using  low-cost  No.  6  fuel  oil?  Here,  in  one  great 
new  |)ackage  is  the  answer  to  your  problems. 

Pouvrmaster,  the  outstanding  packaged  boiler,  continues  to 
lead  the  indu.stry  with  the  introduction  of  steam  atomization  — 
a  feature  previou.sly  limited  to  expensive  field-erected  plants. 
Pouvrmaster  with  steam  atomization  will  fire  the  heaviest  grades 
of  fuel  oil  at  |)eak  efficiency  with  reliability  and  reduced  main- 
tenani'e  never  before  |X)ssible  in  a  packaged  automatic  boiler. 
There  are  no  moving  parts  to  wear,  no  complex  mechanism 
requiring  frequent  adjustment  in  the  Powermaster  steam  atom¬ 
izing  burner. 

Now  you  can  burn  No.  6  oil  with  confidence.  Savings  accruing 
from  the  lower  <'ost  No.  6  oil  compared  to  the  more  expensive 
lighter  grades  can  cut  process  steam  costs  in  many  plants  by 
$1,000  a  month  and  up.  Ahd  a  new  Powermaster  can  pay  for 
itself  in  fuel  savings  alone  in  less  than  two  years! 

Writ*  tor  ■ullotin  1388  on  Stoom  Atomization. 


© 


PACKAGED  AUTOMATIC  BOILERS 
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Narrow-flange 
model  for  side- 
wall,  soffit,  or 
Sill  installation 


Wide-flange 
model  for  floor 
installation  — 
with  adjustable 
core. 


Standard  models  include  choice 
of  5*  or  15*  air  deflection  —can  be 
installed  todeflectairupordown 


Horizontal  adjustment  of  air  pat¬ 
tern  to  right  or  left  is  optional  in 
wide-flange  model 


Ask  tor 
this  new 
catalog 
tor 

detailed 

mtor- 

mation. 


beauly  plus  “brains 


A  continuoas-line  diffuser  lias  to  do  more  than  attractively 
cover  the  air  duct  opening  in  a  sidewall,  soffit,  sill,  or  floor. 
Correct  air  diffusion  involves  control  of  aspiration,  pattern, 
direction,  and  sound. 

The  exclusive  core  design  of  Barber-Colman  Uni-Flo  contin¬ 
uoas-line  diffasers  assures  rapid  diffasion  and  high  rate  of 
aspiration.  It  eliminates  the  drafts  and  discomfort  which  can 
result  from  grilles  which  simply  “pour”  a  stream  of  air  into 
the  room.  Barber-Colman  diffasers  are  guaranteed  to  perform 
in  accordance  with  published  laboratory  performance  data 
and  to  deliver  results  that  meet  human  comfort  requirements. 

The  diffasers  are  available  with  attractive  narrow-  or  wide- 
flange  aluminum  frames  in  anodized  or  baked  enamel  finishes. 
Either  aluminum  or  steel  cores  are  available. 


The  Model  ST  narrow-flange  model,  especially  suited  to 
under-the-window  iastallatioas,  and  Model  STW  wide-flange 
model  for  sill,  sidewall,  soffit,  or  floor  installations  are  both 
available  in  1^"  through  6"  heights  in  increments  of  W'. 
Model  STW  A  wide-flange  diffusers  with  adjustable  core  are 
supplied  in  heights  from  2"  to  12”  in  increments  of  1”. 

Complete  information  and  prices  upon  request.  Consult  your 
Barber-Colman  Air  Distribution  field  office  or  write  direct. 


Barber-Colman  Company 

D*pt.  1, 1102  Rock  Stroot,  Rockford,  Illinois 


. .  .  only  Barber-Colman 
continuous-line 
air  diffusers  have 
the  exclusive  Uni-Flo 
engineered  core  that 
provides  truly  controlled 
air  distribution 


I  I  I 


BARB  R 


COLMAN 
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WHATEVER  THE 


WASTE  MATERIAL 


GOING 


DOWN 


INTERCEPTOR 


FOR 


IT 


MAKES 


AN 


ALSO  INTERCEPTORS  FOR:  GRINDINGS  •  FEATHERS  •  PARAFFIN  •  ROUGE  •  PLASTER  •  AND  OTHER  MATERIALS 


#  Waste  matter  emptied  into  sink,  drain,  or  sewer 
becomes  a  dangerous  hazard.  It  clogs  pipe  lines 
causing  expensive  repairs  .  .  .  inconvenience  and 
delay.  It  gathers  in  inflammable  pools  causing  ex* 
plosion  ond  fire.  The  best  way  to  provide  positive 


protection  against  all  these  hazards  quickly  and 
easily  is  to  intercept  the  waste  before  it  can  do  any 
damage.  The  best  method  is  to  use  one  or  more 
Josam  interceptors  —  and  the  best  time  is  when  the 
building  is  being  built !  Write  for  Manual  W. 


JOSAM  MANUFACTURING  CO. 

General  Offices  and  Manufacturing  Division  •  Michig^  City,  Ind. 
tlPRISiNTATIVES  IN  All  PRINCIPAL  CITIES 
West  Coast  Distributors 
JOSAM  PACIFIC  CO. 

765  Eeltem  Street  Sort  Froitcisce  7,  Calif. 

Manufacturers  in  Meaice  —  HELVEX,  S.  A.,  Meaic#  City 
JOSAM  PRODUCTS  ARE  SOLO  THROUGH  PlUMtING  SUPPLY  WHOIISALIRS. 


Series  "JH" 
GIEASE  INTERCEPTOR 

The  only  interceptor 
made  that  intercepts 
over  95%  of  grease  in 
waste  water  end  outo- 
motically  draws  it  off 
at  the  turn  of  a  ralr». 


Series  GA 
OIL  INTERCEPTOR 

Intercepts  oil,  naphtha, 
kerosene  and  similar  velo- 
tile  liquids  ond  aulemoli- 
coMy  discharges  them  to 
storage  containers. 


Series  H-10 
HAIR  INTERCEPTOR 

Used  in  ploce  of  a 
regulolion  code  trap, 
it  intercepts  hair  and 
lint  . . .  prevents  clog¬ 
ging  of  watte  line  end 
loss  of  jewels.  Easily 
and  quickly  cleoited. 


Series  H-40 
SEDIMENT  INTERCEnOR 

Intercepts  plaster,  cot¬ 
ton.  goute,  precious 
metals,  gloss  and  rub¬ 
ber  grindings  and 
other  compounds. 
Provides  easy  access 
for  cleaning. 


Series  H-70 
LINT  INTERCEPTOR 

Keeps  lint,  hair  and  sand 
out  of  pumps  and  waste 
lines.  In  swimming 
pools,  fillers  and  loun- 
d'les  it  protects  equip¬ 
ment  and  lines  from 
>  clogging. 
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Fairbanks-Morse  Announces  I 


A  NEW  SPLIT-CASE  PUMP 

FOR  THE  AIR  CONDITIONING  INDUSTRY 


specifically  designed  for 


MODERATE  COST 
INSTALUTIONS 


Single  Stage,  Horizontal  Split>Case  Centrifugal  Pump  for  Chilled  Water,  Circulating 
or  Booster  Duty;  Cooling  Towers  or  General  Water  Supply. 


Your  F-M 

Salot-Enginooring  Offico 
is  at  Clot*  at  Your  Phonal 

For  ^our  nearest  Fairbanks-Morse  Office, 
Call  Western  Union  ...  or  write  for  bulletin  pbS2C, 
Fairbanks,  Morse  &  Co.,  Pump  and  Hydraulic  Division,  , 
Kansas  City,  Kansas  a 


I*  NOTE  THESE  DESIGN  FEATURES! 

•  Replaceable  casing  wearing  rings  ...  for  increased  pump  service  life 

•  Mechanical  shaft  seals  (or  packing  box) 

•  Sealed  prelubricated  bearings  requiring  no  lubricating  service 

•  Heavy  cast-iron  base,  drip-lip  design 


Fairbanks,  Morse 

Pump  and  Hydraulic  Divition 

A  MAJOR  INDUSTRIAL  COMPONENT  OF  FAIRBANKS  WHITNBV  CORPORATION 


SOME  LIKE  IT  HOT 


SOME  LIKE  IT  COOL 


solves  these  air  distribution  problems 


TRULY  ADJUSTABLE  Diffusers 


Adiu«t«d  for 
downward  proioction 


Adfustad  for 
hofiiontai  diKftarfo 


TYPE  "OA 


With  the  distinctive  AGITAIR  “finger-tip  control”  you  can 

adjust  the  air  stream  toward  or  away  from  any  occupant 
to  take  care  of  all  conditions. 


Adjuatod  for 
■ntarmodiata  proioction 


AND-all  air  stream  adjustments  are  made  after  the  type  OA 
has  been  installed  without  raising  or  lowering  the 
spinnings.  AGITAIR  eliminates  any  uneven  appearance 
to  the  ceiling  line. 


Adiuotod  for  horizontal  diKharfo 
artd  downward  proioction 


Every  feature  of  AGITAIR  circular  diffusers  has  been 


designed  to  assure  complete  user  satisfaction . . .  appearance 
. . .  performance . . .  noiseless,  draftless  air  distribution- 
and  the  type  OA  is  definitely  easier  to  install. 


For  complete  engineering  data  on  these  AGITAIR 


circular  diffusers,  ask  your  AGITAIR  representative 
for  catalog  C-101  or  write  direct  to  Air  Devices  Inc. 


AIR  DEVICES  INC. 

185  ADDISON  AVENUE,  NEW  YORK  16,  N.Y. 


RGilfliR 

GENUINE  PRODUCTS 

FOR  BETTER  AIR 

high  velocity  units  ...  air  diffusers  .  .  . 
registers  grilles  .  .  .  filters  .  .  .  exhausters 
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This  unr«iouch«d  photograph  shows 
whol  con  hoppon  to  o  storogo  wotor 
hootor  lining  oi  ordinary  cemont  undor 
normol  sorvico  conditions.  Crocking 
ond  chipping  axposo  tho  steel  plotes  to 
rust  and  corrosion.  This 
connot  happen  with  properly 
opplied  Pre-Krete. 


Of  course 

you  can  line  a 
steel  storage  water  heater 
with  ordinary  cement . . . 


Applied  Pre-Krete  lorms  o 
chemicolly  inert,  strong  and 
losting  lining  on  the  interior  ol 
open  or  closed  steel  vessels. 
Pre-Krete  imports  no  iicnror  or 
diKOloroiion  to  water  ond  is 
cumpletely  nontoxic. 


but  here  are 

4  gaod  reasons  why 
H-K*s  are  lined  with 


1.  Pre-Krete  worit  crack 

2.  Pre-Krete  wont  chip 

3.  Pre-Krete  gives  long^  durable  protection  against  rust  and  corrosion 

4.  Pre-Krete  withstands  water  temperatures  up  to  900°  F. 


Storage  water  heaters  built  by  F-K  and  factory-lined  with 
PRK-KRKTE  are  fully  guaranteed  on  workmanship  and  ma¬ 
terials.  On-the-site  lining  is  also  available  through  P-K’s 
network  of  franchised  applicators,  who  use  Pre-Krete 


exclusively,  (iet  the  whole  story  of  why  you  gain  immedi¬ 
ate  and  lasting  benefits  by  specifying  P-K  Storage  Water 
Heaters.  .\sk  for  Catalog  Number  19.  Write  to  Patterson- 
Kelley,  101  Morgan  Ave.,  East  Stroudsburg,  Pennsylvania. 


PmHenon  KeHey 

Walsr  Hsatsr  Olvitlan 

aloraga  watar  haatars  •  instantanaous  haatars  •  convartors  •  watar  to  watar  axchai^ara 
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You  pay  no  more  for  unequalled  SLOAN  quality. . . 


Superior  Design 


SiniMIEIL  19*0.  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


Many  flush  valve  "firsts”  have  come  from  Sloan's  enj'i- 
neering  research,  one  of  the  earliest  of  which  is  the 
^'no  regulation”  of  the  ROYAL  Flush  Valve.  Here  is 
the  flush  valve  so  |>erfectly  engineered  in  its  functional 
design  that,  once  actuated,  it  [>erforms  faultlessly  all  by 
itself — even  if  the  water  pressure  fluctuates. 

Nothing  to  regulate  means  nothing  that  can  l)c  tam¬ 
pered  with;  nothing  to  get  out  of  order — it  means  ser\- 
ice  you  can  take  for  granted.  .And  this  is  but  one  of  the 
many  features  res{K>nsiblc  for  the  continued  {lopularity 
of  the  ROYAL. 

"No  regulation”  is  a  standard  feature  of  the  ROYAL — 
another  Iwnus  of  quality  you  ex})cct  from  Sloan.  And 
since  you  can  have  Sloan  quality  at  no  extra  cost — 
why  not  make  sure  you  get  it. 


SLOAN 


FLUSH  VALVES 


SLOAN  VALVE  COMPANY  •  4300  WEST  LAKE  STREET*  CHICAGO  24,  ILLINOIS 


Ou^nB^IUifwiM  Paper  Products  Division  Plants  Chicago 


iAO  **SU  %^m  C«fiv«rf«r 


ArcfcMvcH-Cnflnvvft:  Skidmera,  Owin^t  and  MarriN,  Chicago,  IHinoit 
AatocMat:  Owant-llfanoit  Enginaaratg  Dapartnonf 
Oanaral  Caniraictaf:  C.  C.  Iwria  Enginaaring  Compony 
HaoNng  Cawlractac:  National  Haol  ond  fowar  Company,  Chicago,  Minoii 


AUTOMATfD  CONTAINiR 
PLANT  HEATED  BY 

BaG  H^ro^d 

FORCED  HOT  WATER  SYSTEM 


The  high  manufacturing  efficiency  of  this  225,000  sq.  ft.  auto¬ 
mated  plant  is  matched  by  the  efficiency  of  its  heating  system. 
Both  office  and  factory  workers  are  kept  comfortable  by  a 
forced  hot  water  system  using  BaG  pumping  and  other 
Hydro-Flo  equipment. 


The  selection  of  BaG  Booster  and  Universal  Pumps  was 
dictated  by  the  record  of  these  units  for  quiet,  vibrationless 
and  dependable  operation.  They  are  not  ordinary  conunercial 
centrifugal  pumps,  but  are  specifically  designed  and  built  to 
meet  the  exacting  requirements  of  circulated  water  systems. 
Over  3,000,000  are  operating  today  in  heating  and  cooling 
systems. 


Other  BaG  products  installed  in  this  outstanding  building 
include  "SU”  steam-to-water  converters,  an  Airtrol  System 
for  the  positive  elimination  of  air  from  the  system  and 
eximnsion  tanks. 


CjnuuiUu  Lktnstt:  S./l.  Armttmg,  Ltd.,  I4OO  O'Cmmr  Drhe,  Ttmtto  16,  Omtsrit 


Bell  &  Gossett 

COMPANY 

D«pt.  GI-4,  Morten  Grove,  Illinois 
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As  functional  as  it  is  attractive .  • . 


New  H.J.  Heinz  research  center  is  another 
endorsement  for  Transite*  Vent  Pipe! 


ArdiiUeit  and  Ettginttrt; 

Siddmorc,  Owinsa  &  Merrill 
Partntr  in  Ckmrft;  Gordon  Bunabaft 
Conanitantf  on  Maekanieal 


Visit  the  H.  J.  Heinz  Company’s  new  Research  Center  and 
you  see  a  strikingly  attractive  structure  .  .  .  and  ei'ery  bit  as 
functional!  Here— every  design  detail,  every  material 
used  contributes  to  greater  scientific  priiductivity. 
Within  the  many  laboratories— equipped  to  test 
foods  for  taste,  aroma,  color,  appearance— there’s 
a  marked  accent  on  cleanliness.  Every  piece  of 
equipment  is  planned  to  prevent  con¬ 
tamination,  to  stay  clean  and  rust  free. 
That’s  why  corrosion-resistant  Transite 
Industrial  Vent  Pipe  was  chosen  to 
vent  every  one  of  the  Research  Cen¬ 
ter’s  laboratories. 

Whet  her  used  indoi  >rs  or  ou  t ,  'I’ra  nsi  te 
offers  you  many  advantages.  Made  of 
a.sbestos-cement,  Transite  retains  its 
original,  attractive  appearance.  Saves 
on  upkeep  l)ecau.se  it  never  needs  paint¬ 
ing  or  preservative  coating.  Sates  on 
maintenance  l)ecau.se  it  resists  the  at¬ 
tack  of  most  gases,  mists,  fumes  and 
dusts  ...  is  unaffected  by  weather. 

For  further  information  on  Transite 
Industrial  Vent  Pipe,  write  to  John.H- 
Manville,  Box  I  tlH  ,  New  York  16, 
N.  Y.  In  Canada,  Port  Credit,  Ontario. 


Jf)MKS-M  ASVIll  F 


Johns-Manville  m 


PRODUCTS 
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these  outstanding 


WQi 


muf 


Ripple-Fin 

UNIT  HEATERS... 


UMIT  HCATMS 

CxpcdtlM  from  njIM  to  •lA.fKM 
Btu/tir.  lor  ttoom.  Kn  typo* 
of  air  rtofloetoro  am  aMiitaMo 
for  oach  onit. 


MORE  THAN  MEET 


EVERY  REQUIREMENT 


MtOuay  I 'ml  Heaters  have  modern  slylmg. 

Ihe  attraciise  tabinels  are  finished  in  neutral 
hammer  enamel  and  blend  well  with  all  surroundings. 

'I  hey  are  available  in  an  exceptionally  wide  range 
of  si/es  and  capacities  for  cither  steam  or  hot  water 
to  enable  ycni  to  meet  the  requirements  of  every  job... 
old  or  new.  large  or  small.  \1cQuay  Unit  Heaters  will 
solve  any  low  cost  heating  problem  anywhere  with 
uniform  and  quiet  delivery  of  heat,  and  with  that  extra 
cnicicncy  alforded  by  Rippic-l'in  coils.  cars  of 
experience  and  research  provide  the  know-how  for 
which  \1cQuay  is  famous.  I  or  complete  specifications, 
ask  your  nearest  McQuay  representative,  or  write 
McQuay,  Inc.,  1619  Broadway  Street  N.  E., 
Minneapolis  13,  Minnesota. 


UNIT  HEATERS 

Capacities  trom  20.300  to  360.000 
Btu/hr  'or  steam  Adiustable 
louvers  staridard  equipment 
Double  dellection  grilles  avail¬ 
able  on  special  order. 


CACNWITM 

ssmo 

COMTMX. 


UNIT  HBATKM 

CiNMCitMM  \rom  23,600  to  106.000 
Stu/ltr.  (or  tlMm.  Dodonod  tor 
Mly  axpowit.  Mmt-rpcaswMf  or  IwUy 
raoMMd  mourtiino  on  minor  (iaor. 
woM  or  corMno. 


famous 


The  Small-Fixture  Valve 
For  All  Fixtures^^ 


AaUAl  SIZE 


•  With  BUILT-IN  PRESSURE  LIMITING  ELEMENT — to  provont  motor  ovor- 
loading  ond  motor  burn-out— donotod  by  tho  loHort  P.L.  at  #402-2F-PL 

•  Without  BUILT-IN  PRESSURE  LIMITING  ELEMENT — for  inttollationt  not 
roquiring  proto<tion  agointt  motor  ovorlood— donotod  at  #402*2F 


Field  proven  models  for 
oil  these  copocities; 

REFRIGERANT-12 
Vs,  'h  and  1  Ton 
REFRIGERANT.22 
Vj,  %  ond  1  Vi  Ton 
REFRIGERANT-40 
V^,  1  and  2  Tons 


These  are  your  benefits 

VUQUID  CHARGE— Intfoil  m  ony  position. 

VWIDE  RANGE  SUPERHEAT  ADJUSTMENT— 2  to 
20°  F — Easy  Extornol  adjustment  fits  Standard  Serv¬ 
ice  Wrench. 

VREVERSE  SEATING— Assures  smooth  feed  ot  oil 


V  RUGGED  CONSTRUCTION  —  Brass,  Bronie  ond 
Stainless  Steel. 

VREMOVABLE  strainer — At  inlet— Easy  to  dean. 

VCAPILIARY  AT  SIDE — Allows  more  head  room  for 
mounting. 


IF  THBRE’S  ROOM  FOR  YOUR  HAND  . 
THERE'S  ROOM  FOR  AN  ALCO  402 


Call  your  Alco  wholesaler — Write  for  Specifications 


•  BUY  SECURITY 
e  BUY  QUALITY 
e  BUY  ALCO 


Tht  OM  COepIttC  line  of  rifrifirait  COltrols:  Thermostatic  Expansion  Valves  *  Refrigerant  Distributors  •  Solenoid  Valves 
Refrigerant  Filter*Driers  *  Suction  Line  Regulators  *  Flooded  Evaporator  Controls  and  Reversing  Valves 
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CLEAN  FLAME  seconds  FROM  COLD  START 


No  hot  refractory  needed  to  support  combustion 


The  nevk  WhirlPowcr  healing  package 
makes  a  clean  flame  in  a  cold  firebox,  be¬ 
cause  It  d»KX  no!  depend  for  its  c»>mbus- 
iion  elTicierK>  on  the  reflected  heal  of  hot 
refractory.  All  ct*ndilions  for  contpleie 
ci.>mbuslion  are  created  within  the  ftrr-cone 
iiiel/.  It  starts  clean  and  stays  clean. 

Whether  firing  oil  or  gas,  the  entire  air 
supply  is  introduced  through  the  firing 
port,  under  forced  draft,  into  a  sealed 
combustion  chamber.  Fuel  and  air  are 
combined  ssithin  a  firing  head  of  ness  and 
unique  design.  Since  firebox  pressure  re¬ 
mains  constant  (unaffected  by  the  uncer¬ 
tainties  of  natural  draft f  the  air  volume 


can  be  as  acx'uralely  metered  as  the  fuel 
supply. 

Kxrfptutnal  eettnamif*  in  fufl 
anti  maintenanre 
Iron  Kireman  W/hirlPower  combustion 
eliminates  many  causes  of  service.  Most 
service  calls  result  from  sooted  flues, 
fouled  electrodes,  dirty  combustion  con¬ 
trols,  or  by  carbon-clogged  ncv/les,  baked 
by  the  reflected  heat  of  hot  refractory. 
The  considerable  cost  of  refractory  main¬ 
tenance  is  also  eliminated.  W'ith  a  high 
resistance  to  the  passage  of  air  through 
burner  and  boiler,  and  no  draft-producing 


stack,  standby  losses  are  reduced  to  a 
minimum.  This,  plus  high  combustion  ef¬ 
ficiency,  results  in  substantial  fuel  savings. 

.Vo  stark  nertird:  merely  a  rent 

Forced  draft  and  sealed  combustion  makes 
a  high  stack  unnecessary.  Only  an  exhaust 
vent  or  stub  stack  is  needed,  and  this  can 
be  a  third  smaller  than  the  usual  flue 
diameter. 

For  fian^  oil  or  dual-fuel  firing — 
steam  and  hot  water  models 

Single  fuel  models  are  available  for  either 
gas  or  oil.  Dual-fuel  models  switch  fuels 
instantly,  either  under  manual  or  auto¬ 
matic  control. 


Mail  rtmpttn  far  full  infarmalian  anti  »peciJications 


IROrsI  Rl  REIVIAIM 


HEATING  AND  AIR  CONDITIONING 
AIRCRAFT  COMPONENTS  AND  EQUIPMENT 
MISSILE  AND  AIRCRAFT  GYROSCOPES 
ELECTRONIC  EQUIPMENT 
CONTROL  INSTRUMENTS 


lr«»n  Kirrinan  Mf*  C4>.,  34NN  W  lOMh  Si  ,  OrveUmI  M.  Ohio 
4ln  r,an4MU.  RO  War«l  St.,  Toruiilo) 

firnd  full  informal i«>a  am)  •ftrs'ifit  atH>n»  on  thr  U  hir!i*o«»f*r  Hratinic  l*a«'ka|Er. 


\.Mr 

Cilf 


Suir  or  1*1 
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^  HRYSLER 


AT  THE  FLIP  OF  A  SWITCH  I 


The  new  Warren  Webster  concept  in  heating  and  ctH)ling  makes  this  truly 
modern  kind  of  air-conditioning  possible.  Each  Webster  Newport  has  a  com¬ 
plete  system  for  both  heating  and  cix)ling  built  right  into  it.  Complete  control  of 
room  temperature  is  at  your  fingertips — day  or  night,  summer  or  winter.  Each 
room  .  .  .  each  area  .  .  .  can  be  comfort-conditioned  as  the  occupant  requires. 

A  Webster  Newport  is  not  a  conventional  r(xim  air-conditioner:  it  is  an  indi¬ 
vidual  system  for  heating  and  cooling  that  offers  a  degree  of  performance 
efficiency,  convenience  and  economy  never  before  possible  for  new  or  mcxl- 
emized  building  installation. 

Other  year-round  air-conditioners  require  elaborate — and  costly — central  sys¬ 
tems  for  the  cooling  cycle.  Not  so  with  the  W'ebster  Newptirt.  In  addition, 
these  attractive  in-wall  units  can  be  installed  a  r(x)m  at  a  time — without  dis¬ 
rupting  service  throughout  the  building.  Air-conditioning  of  the  entire  structure 
can  be  completed  in  stages  as  budget  limitations  permit — and  at  savings  up 
to  30%  over  central  system  installations. 

Webster  Newports  connect  readily  to  existing  heating  systems — or  the  new 
all-electric  model  will  tie-in  with  electrical  circuiting.  Let  a  Warren  Webster 
man  acquaint  you  with  specific  advantages  for  your  building’s  requirements. 


WARREN  WEBSTER  A  COMPANYt  INC 

HEATING*COOLING 

CAMDEN  5,  NEW  JERSEY 


«  I  n  T  ■  M  p 


CQUIPPeO  WITH 
CHRVSLCM'S  M«AVV. 
DUTY  COMMERCIAL 
COOLING  CHASSIS 


Now  available 


Anaconda*  acr 

Copper  Tube  (Type  L) 
for  Air  Conditioning  ^ 
and  Refrigeration  m 


j  Cleaned, 
Dried, 
Capped, 
Color-Coded, 
Marked  ACR. 


r  l  liis  lu  w  Anatonda  pnKluct  is  avail- 

.il)lf  III  straiijlit  lfiii»ths.  Iianl 

trin|H  r,  in  st.iiiilard  nominal  sizrs  Iroin 
•4"  tliront^h  (i".  The  color  of  stri|X-s  anil 
li-ttcring  is  bliu-.  consistent  with  the  color 
i-ode  for  Tn|H-  1..  Ihe  caps  are  \ellow  for 
•  piiik  identification. 

Anaconda  also  now  offers  a  broader  range  of 
Ni/es  of  Caipjx  r  Refrigeration  Tnlx-  in  coils— dehy- 
drateil.  ends  sealed,  and  iiniformlv  soft  temper. 
Anaeonda  Refrigeration  TiiIh*  is  available  now  in 
si/es  from  ’  s"  O.D  through  l-'s"  ()  I). 

When  yon  order  cojijx-r  tiilx-  from  vour  wholesaler 
Ih-  sure  to  sjx-cifv  .Anaconda  .VC.'R  Tnlx.  .\naconda 
Refrigeration  Tnlx-  and  .\naconda  Fittings.  priKhicts  of  The 
American  Rrass  (amipanv.  W’aterhiir\  20.  (ainn. 


AnacondA 


COPPER  TUBE  AND  FITTINGS 


Made  luf  The  Anwrfean  Brass  Conifxiutj 


FOR  THE  FIRST  TIME 
UNDER  ONE  COVER 


All  the  information  needed  for  designing 
Complete  Direct  Fired  Industrial  Heating  Systems 
prepared  from  over  65  years  of  product  experience 


LENNOX 

¥forU  kad$r  m  mdoor  comfort  for  homos,  bvsmoss,  schools,  kiduslry 

1960  Lenoox  Industries  Inc.,  founded  1895;  Marshalltown  and  Des 
Moines,  la.;  Syracuse,  N.  Y.;  Columbus,  O.;  Decatur,  Ga.;  Ft.  Worth; 
Los  Angeles;  ^It  Lake  City.  In  Canada:  Toronto,  Montreal,  Calgary, 
Vancouver,  Winnipeg. 


No  longer  art*  several  data  ttoureett  needed 
to  design  industrial  heating  jobs  using 
direct-fired  heaters.  This  comprehensive 
text,  prepared  by  65  year  old  Lennox 
Industries  Inc.,  covers: 

Space  heating  survey  procedures 
Industrial  building  transmission  factors 

Conduction,  infiltration  and  exhaust 
calculations 

On-the-spot  estimating  factors 

Nozzle  and  duct  distribution 

Open  loading  door  hooting 

Fuel  piping  design 

Fuels  and  distribution  systems 

Temperature  and  safety  controls  system* 

Process  heating  calculations 

Designing  make-up  air  systems 

Estimating  fuel  costs 

High  temperature  psychrometric  charts 

30  reference  tables 

22  basic  equations 

Complete  conversion  tables  and 
reference  data 


Available  at  no  charge. 


LENNOX  INDUSTRIES  INC. 

13  So.  12th  Ave. 
Marshalltown,  Iowa 
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^General  Chemical  announces  a 
new  genetroii  plant  in  Elizabeth,  N.  J. 


Soon  east  coast  air-conditioninpr  and  refrigeration 
wholesalers  and  original  equipment  manufacturers 
will  Ik?  “next  door”  to  a  new  source  of  “Genetron” 
Sui)cr-Dry  Refrigerants.  General  Chemical  has 
.started  con.struction  of  larjfe  new'  “Genetron”  man¬ 
ufacturing  facilities  at  its  Elizabeth,  N.  J.  works. 

This  will  Ije  the  third  “Genetron”  plant,  supple- 
mentintr  tho.se  in  Baton  Roujfe,  Louisiana,  and  Dan¬ 
ville,  Illinois,  and  increasing  our  over-all  production 
capacity  by  more  than  one  third. 


genetron* 

super-dry 

refrigerants 


GENERAL  CHEMICAL  DIVISION 

40  R««t«r  StrMt,  N«w  Y«rh  4,  N.T. 


This  new  “Genetron”  plant  is  another  example  of 
General’s  efforts  to  serve  the  growing  needs  of  the 
air-conditioning  and  refrigeration  industry  and 
will  reflect  the  advanced  manufacturing  and  proc- 
e.ss  control  techniques  which  have  grown  from  Gen¬ 
eral  Chemical’s  leadership  in  fluorine  chemistry. 

“Genetron”  Super-Dry  Refrigerants  are  stocked 
by  all  leading  wholesalers  coast  to  coast.  Insist  on 
the  best . . .  insist  on  “Genetron”  Super-Dry  Refrig¬ 
erants  from  your  wholesaler. 


■ATOM  ROME,  LA. -From  this  giant  fluoro 
chtmical  centir  shipments  of  "Genetron " 
Super-Dry  Refrigerants  speed  to  wholesalers 
and  equipment  manufacturers  and  to  our 
"Genetron"  stKk  points  throughout  the  nation. 


DANVILLE.  ILL.  -  General  Chemical's  Danville 
plant  assures  Midwest  users  of  a  dependable 
supply  of  "Genetron "  Super-Dry  Refrigerants. 
This  plant  also  backs  up  supply  to  General 
Chemical's  nationwide  network  of  stock  points. 


“We  cool  for  pennies  per  hour  with  READY- POWER  GAS  Air  Conditioning” 


Thii  60-ton,  gat-operated 
Ready-Power  unit  givet  Sokol  Zizka  in  Dallat 
high  efficiency  air  conditioning 

at  lowett  operating  eottt. 
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“We  wanted  comfortable  air  conditioning  for  our 
recreation  center.  But  we  also  wanted  low  operating 
costs,”  states  Mr.  Walter  Hosek,  Chairman  of  the 
Building  Committee  of  Sokol  Zizka-SPJST  I.,odge 
No.  130  in  Dallas.  “That’s  why  wecho.se  ga.s-operated 
Ready-Power  Air  Conditioning.  Although  the  ini¬ 
tial  cost  is  slightly  higher  than  .some  other  available 
types,  we  figure  that  this  unit  will  more  than  make 
up  the  difference  in  a  few  years.” 

Mr.  Hosek  is  so  right.  Ready-Power 
Gas  Air  Conditioning  units  achieve 
the  lowest  known  operating  costs. 

Less  than  one  cent  per  ton  per  hour! 

Cooling  is  constant,  as  opposed  to  the 


FOR  AIR  CONDITIONING 
GAS  IS  GOOD  BUSINESS! 


ON-OFF  operation  of  other  systems.  LOAD- 
MATCH  CONTROLS  automatically  adju.st  output 
and  fuel  consumption  to  actual  cooling  require¬ 
ments.  And  thrifty  gas  keeps  fuel  co.sts  low. 

Get  all  the  facts  on  the  unusual  economy  and  effi¬ 
ciency  of  Ready-Power  Gas  Air  Conditioning.  Call 
your  local  Gas  Company,  or  write  to  the  Ready- 
Power  Company,  Detroit  14,  Michigan. 

American  Gas  Association 


Now  .  .  .  puU  the  fan  wheel 
or  motor  while  DeBofheiat* 

Bifureafor*  Fan  remains  in  duct. 


Not  just  an  access  door. 
Half  the  entire  cone  comes 


Speed  up  inspection  ,  ,  , 
slash  maintenance  and 
downtime  costs. 


This  removable  cone  design 
Is  an  eiclusive  feature  found  only 
on  DeBothexaf  Biturcator  Fans, 


Fubliihed  ratingi  on  DeBothexaf  Fans  tell  you 
eMOCfly  what  the  complete  fan  unir  puts  out.  No 
guess  work  —  no  allowance  to  be  on  safe  side! 


Pe  ^othezat'rAw  s 

DIVISION  OF 

74mertcan  ^Machine  and  Mefals.  Inc. 

EAST  MOLINE.  ILLINOIS 


THIS  COUPON  ANSWERED  WITHIN  24  HOURS 

DeROTHEZAT  FANS  DIVISION,  D«^.  ACH-V40, 
Afnoricoo  MocMm  ••d  M«tols,  Iac. 
lost  Molino,  Illinois 

Gentlenfion:  Your  new  Removable  Cone  feeture  for  De- 
Rotheiet  Rifurcetor  Fens  looks  900d  to  me.  Please  rush 
descriptive  literature  at  once. 


FIRM  NAME 


ADONESS 


Divisirrs  If  AiRtricaR  MicliiRe  aod  Mttals  Irc. 


CITY  a 


lONr 


STATE 


^TROTLAUNOnrMACHiNIHt  .  TiSTIN.  WACMMI  .  0*a  THI/ATTANS  .  TOLM.HSTCINTNruOALS  .  r(l.TRAT>CNCNG>NirRS  •  r  ILTRAT'ON  TASRiCS 

ft^AOARA  RlUTCRS  •  UNtTfO  STATtS  OAuCt  •  RAhm  iNSTRCMESTS  .  iAMS  ELCCTR>C  COMRANV  .  HCNTSR  S^A  NO  COMPANY  •  CLAtCR  STCCAS  CORPORATION 
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33  GAS  BOliER  SIZES  IN  SOO  sq.  ft.  INCREMENTS 
PREVENT  OVERSIZING  WASTE 

Oversizing  a  boiler  because  of  inability  to  closely  match  boiler  caiwicity 
to  heating  load  increases  operating  cost  and  required  boiler  room  siiac-e. 

In  Weil-McLain  Type  ”J”  Gas  Boilers,  the  flexibility  of  <’ast  iron 
sectional  construction  has  |)ermitted  the  design  of  a  complete  line  of 
boilers  with  sizes  increasing  in  steps  of  only  50()  gross  sq.  ft.  each ! 

Close  sizing  is  only  one  of  the  ways  in  which  a  ”J”  Boiler  saves 
money.  For  example,  a  high  chimney,  or  forced  or  induced  draft  are  not 
ne<*easary  for  pro|)er  o|)eration. . .all  "J”  Ixjilers  can  o|)erate  with  only  a 
vent.  And  rating  for  rating,  a  ”J”  boiler  takes  less  btjiler  r(X)m  space  than 
a  typical  scotch  marine  boiler. 

Other  "extra  valves" 

A.G.A.  approvsd  •fficisncy  of  80% . . .ovailoblo  with  A.G.A.  approved  dual 
fuol  manifold...Elo<tronic  controls  and  pro-wirod  control  panolt  aro  onginoorod 
as  part  of  unit... no  refractories,  motors,  fans,  tubes  or  water  treatment. 

UIEIL-  fflclAIN 

CASr  IRON  BOILERS 

WEIL-McLAIN  COMPANY  •  Dept.  BB-90  •MICHIGAN  CITY,  INDIANA 


TYPE  “J”  GAS  BOILER 

N«t  I  •  B  ••  R  CapaciH** ; 
360,100  -  3,354,000  BTU/hr. 

Send  for  Bulletin  C-297 
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THE  NEW  BURNHAM 

3-PAS$  SCOTCH-TYPE  PACKAGED  STEEL  BOILER 


Here’s  a  high  point  in  efficient,  low  maintenance 
heating  for  schools,  office  buildings,  all  commer¬ 
cial  and  institutional  installations!  Oesigned  to  the 
latest  SBI  ratings  for  Scotch-Type  3-pass  low  pres¬ 
sure  installations,  these  modern  new  boilers  have 
certified  efficiencies  of  better  than  80%.  Flue  gas 
temperatures  are  in  the  400*  to  450  range.  Per¬ 


fectly  balanced  draft  conditions  between  the  sec¬ 
ond  and  third  passes,  help  make  these  units  out¬ 
standing  performers.  They  are  available  as  bare 
boilers  or  as  complete  boiler-burner  packages  for 
oil,  gas  or  oil  gas  combination  firing.  Sizes  range 
from  20  to  800  hp.  new  five  sq.  ft.  fireside  heat¬ 
ing  surface  ratings  per  hp.  Write  for  full  details  now. 


Alto  available  for  prompt  shipment: 

Scotch-Type  2-pass  boilers;  Compact-Type  Table  1  and  Table  2  steel  boilers. 


pui'nAitm'^rffcrdUot^ 


Steal  Boiler  Deportment 

Irvington,  Now  York 


Sofei  tepretentotivet  throughout  tho  U.S.A. 


Burnham  Corporation 

Steel  Beiler  Deportment 

Irvington,  New  York 

rieote  lend  me,  without  obligation,  full  rotingi  and  data  on: 
Q  Scotch-Type  3-poti  Boileri  Q  Compoct  Boileri 

Q  Scotch-Type  2-poii  Seilers  Q  Boiler-Surner  Packages 


ACH-90 
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The  Xew  Webster  Unit  Ventilator  ventilates  as  it  heats  or  c(M)1s  filtered  air 
to  achieve  correct  classroom  climate.  CV)mf)lete  comfort  control  inleftrates  Unit  Ventilators 
with  Webster  Sy.stem  Radiation  for  steam  and  hot  water  heating  throuffhout  the  school.  Wall- 
to-wall  heatinf?  in  every  clas.sroom  with  Webster  'Tru-Rerimeter"  Walvwtor  •  Webster 
Cabinet  Heaters  and  Profx*ller-Fan  Unit  Heaters  for  space  heating  of  ciifeteriiis  and  entrance- 
ways  •  Hallway  heating  by  Webster  Convector  Radiators  •  Web.ster  Traps  and  Valves  for  piping 
system  dependability  •  ask  a  warren  webstcr  man  about  WEBSTf:R  .sysit:m  eor  schools 
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EXTRUDED  ALUMINUM  GRIl  I  FS 


harmf)niz<-  with,  or  a(<<*nt,  linoar  d<*si(in  ron«t*pta. 
Univornal  in  application,  lm|»<*rialinc  (IrilU-a  may 
Im*  UN<<d  on  the  supply  or  return  |K)rtions  of  heating, 
cooling,  or  ventilating  sysU'ms  and  an*  ideal  for 
Featuring  trim,  attractive,  straight-line  styling,  ceiling,  sidewall,  flcsir,  or  sill  installation.  A  Tuttle 
Tuttle  &  Bailey  ImfXfrialine  F^XTItUDh^I)  ALIJ-  &  Hailey  exclusive,  the  grilles  an*  standard  with 

MINUM  GHILLh>>  an*  the  arLswt*r  to  archit<*<  tural  satin  amKli/.(*d  fintsh.  S|K*<  ial  hni.shes  and  lolors  are 

demands  for  air  distribution  equi[)ment  that  will  also  available. 


For  complete  catalog  data  on  I mperuUine  Extruded  Aluminum 
(irilles,  ask  your  nearest  T&H  Representative  or  ante  direct. 

TUTTLE  A  BAILEY 

division  of  Allied  Thermal  Corp. 

New  Britain,  Connecticut 


TUTTLE  &  BAILEY  PACIFIC,  INC.  City  of  Industry,  Colifornii 


HUSKY 

STEEL 

WELDING 

FITTINGS 


HUSKY 

REDUCING 

TEE 


HUSKY 
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Husky  fittings  mean 


Whether  by  automobile  or  move¬ 
ment  of  gases  and  liquids  by  pipe¬ 
line,  today’s  trend  in  transportation 
is  toward  efficiency  and  economy. 
HUSKY  steel  welding  fittings  are 
designed  to  provide  both.  In  fact,  a 
welded  system  using  husky  fittings 
can  now  be  installed  for  no  more 
than  a  threaded  system.  Or,  looking 
at  it  another  way,  you  can  save  as 
much  as  85%  per  fitting  over  the 
welded  fittings  now  in  uSe!  husky 
fittings  are  ideal  for  all  Schedule  40 
piping  andfully  comply  with  A.S.T.M. 
A234  specification  .  .  .  perform 
admirably  at  much  lower  cost,  jjc 

ASK  FOR  FULL  PARTICULARS  FROM 
YOUR  WHOLESALER  ...  OR  WRITE 
NIBCO  INC.,  Dept.  KS-6309,  Elkhart,  Ind. 


0  transportation 


HUSKY 

STANDARD 

TEE 


HUSKY 

ECCENTRIC 

REDUCER 
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T*  Current  jobs  where  HUSKY  FITTINGS  are 
being  used  include  the  following:  KAISER 
PERMANENTE  CEMENT  PLANT,  Nanakuli, 
Hawaii;  U.S.  STEEL  CORP.,  Chicago,  Illi¬ 
nois;  TEXAS  A  A  M  COLLEGE.  College 
Station,  Texas;  WOODLAND  CHRISTIAN 
CHURCH,  Lexington,  Kentucky;  PURDUE 
UNIVERSITY,  West  Lafayette,  Indiana; 
McCHORD  AIR  FORCE  BASE,  McChord, 
I  Washington;  SONOMA  COUNTY  CIVIC 
I  CENTER  BUILDINGS,  Santa  Rosa,  Cali¬ 
fornia;  NORTHWEST  ORIENT  AIRLINES 
FACILITIES.  Minneapolis,  Minnesota; 
FIRST  BAPTIST  CHURCH.  Lima,  Ohio. 


HUSKY 

CONCENTRIC 

REDUCER 


HUSKY 
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T®r 

an  air-con 
who’s  tired 
price  cutting 


l•^>r  free  expiunutory  b(M)klct  and  Directory  of  purticiputini* 
manufacturers,  write  to:  Chief  Engineer.  Dept.  B-904.  Air-Condi¬ 
tioning  and  Refrigeration  Institute,  1 346  C'onnccticut  Avenue, 
N.W..  Washington,  D.  C. 


(iood  salesmen  agree: 

You  combat  price  cutting  by  selling  quality. 

You  sell  quality  by  specifying  unitary*  air-conditioning  equip¬ 
ment  with  the  ARI  Seal.  Wh  equipment  meets  industry- 
approved  performance  standards,  is  subject  to  testing  by  an 
independent  labi>ratory.  All  capacity  ratings  are  based  on  a 
uniform  set  of  standard  conditions-  expressed  in  Btu  per  hour. 
.Any  nuKlel  failing  to  deliver  rated  capacity  or  to  meet  perform¬ 
ance  requirements  must  be  brought  up  to  standard  or  the  Seal 
of  Certiiication  is  withdrawn.  W'hen  you  specify  units  bearing 
the  ARI  Seal,  you  are  assured  rated  performance. 

Sell  this  assurance  to  your  customers.  Sell  equipment  certified 
to  deliver  rated  capacity. 

Eifty-one  equipment  manufacturers  (prtxlucing  more  than  9()9f 
of  the  unitary  air-conditioning  equipment  sold  texlay)  make  the 
ARI  Certification  program  possible. 

Their  support-and  the  ARI  Seal-help  you  sell  without  price 
cutting. 

*  ‘'Unitary"  air-conditioners  included  in  this  program:  all  packaged  air  condi¬ 
tioners.  whether  single  units  or  two-piece  units  (called  "split"  systems),  de¬ 
signed  to  he  used  together,  up  to  1 35.(K>0  Hiu  per  hour  ( Htuh )  in  capacity,  but 
not  including  room  air-conditioners.  AKI  Standard  2IO-5t(  for  electrically- 
driven  equipment;  AKI  Standard  2^0-5it  for  heat-powered  equipment. 
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It's  a  NASH  Heating  Pnmp,  PLUS! 


The  type  CSI 

NASH  Heating  Pump  sets 
a  new  standard  of  economy 


Now  a  Nash  quality  Vacuum  Heating  Pump  can  be  eco¬ 
nomically  installed  and  operated  on  any  steam  heating  job. 
Engineered  for  high  performance  and  low  installed  first 
cost,  this  new  pump  still  makes  use  of  time  tested  Nash  prin¬ 
ciples  of  operation. 

The  Nash  CSI  has  generous  air  capacity  and  features  a 
wide  choice  of  water  capacities  and  discharge  pressures.  The 
right  combination  of  capacities  is  at  hand  to  match  the  re¬ 
quirements  of  the  job.  It  is  no  longer  necessary  to  pay  extra 
for  a  pump  with  excessive  water  capacity,  excessive  discharge 
pressure,  or  in  an  attempt  to  get  adequate  air  capacity. 

With  this  advanced  design.  Architects,  Engineers  and  Con¬ 
tractors  will  find  answers  to  many  heating  system  problems. 
Send  for  bulletin  now. 


From  this  ponol  oro  con* 
froRod  fho  fomporoturo  ond 
operation  of  aquipmant  for  a 
largo  muHi-tto^  building  in 
Houston,  Tax. 


Air  Conditioning  Operating  Costs 
of  Multi-story  Office  Buildings 


MORRIS  BACKER  and  GUY  FURGIUELE 

Associatas  of  H.  E  Bovay,  Jr..  Consulting  Enginaars, 
Houston,  Tax. 


Here  is  a  study  of  five  buildings  in  Houston,  Texas,  each  in  excess  of  20  stories, 
of  construction  sufficiently  similar  to  merit  a  comparative  examination  of  operat¬ 
ing  costs.  Each  of  the  various  components  contributing  to  operating  costs  is 
discussed  and  suggestions  made  that  should  result  in  monetary  savings.  Effective 
initial  design  and  alert  operation  are  important  factors  in  low  operating  costs. 


OPKRATIN(f  cost.s  of  air  conditioninR  sy.stem.s  of 
Himilarly  consfruct»*d  multi-.story  office  buildin^H 
in  Hou.ston.  Texa.s,  are  sufficiently  varied  to  warrant 
(‘xaminintr  the  factors  affecting  costs,  especially  .so 
when  considerinjr  a  propos«*d  air  conditioning  scheme 
for  a  new  project.  While  it  is  true  that  the  obvious 
Items  such  as  electric  jiower,  jras,  (fuel),  water,  oper- 
atinjr  jK^rsonnel,  and  maintenance  are  the  main  general 
factors  making  up  the  yearly  operating  costs,  it  is 
al.so  true  that  the  designing  engineer  can,  through 
careful  consideration,  provide  the  e.s.sential  features 
in  the  air  conditioning  sy.stem  which  w’ill  allow  some 
control  of  these  items.  This  is  equally  true  whether 
the  refrigeration  .system  is  driven  witii  ga.s,  steam, 
or  electric  power  as  the  primary  .source. 

While  numerous  factors  contribute  to  the  total 
ojK^rating  cost  of  an  air  conditioning  .system,  there  are 
many  methods  and  tools  whereby  a  building  operating 
cngirusT  can  control  the  combined  costs  through 


technique  and  system  operation.  It  is,  therefore,  a 
combination  of  initial  design,  and  alertness  on  the  part 
of  the  operating  engineer,  which  attains  the  optimum 
economical  operation. 

The  primary  contributing  factors  and  procedures 
w'ill  now’  be  di.scussed. 


Air  Distribution  System 

The  basic  air  di.stribution  system  can  be  one  of  the 
most  important  items  involved.  Design  of  the  air 
distribution  sy.stem  is  dependent  on  the  flexibility  of 
operation  required;  the  degree  of  temperature  control 
considered  necessary;  and  the  effect  of  either  a  high 
pressure  high  velocity  system  or  a  low’  pres.sure,  low’ 
velocity  system.  The  final  system  design  may  be  one  of 
the  following:  Ix)w  velocity  multizone,  high  velocity 
double  duct,  perimeter  induction  unit,  individual  fan 
and  coil  units,  single  duct  high  pressure,  or  a  combina¬ 
tion  of  these  .systems.  The  effect  on  operating  costs  for 
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Fig.  I.  Total  yaarly 
power  costs  based  on 
Doth  net  rentable  square 
feet  area,  and  gross 
square  feet  area. 


each  of  these  possibilities  can  be  comj)ared  in  one  sense 
by  the  horsepower  required  to  deliver  similar  quanti¬ 
ties  of  air.  As  an  example,  the  extreme  condition  of 
comparing  the  horsepower  required  for  a  high  pre.ssure 
high  velocity  duct  system  with  fans  o|)eratinjr  at  a 
static  pressure  of  6  inches  water  column  (w.c.)  atrainst 
a  low  velocity  duct  system  with  fans  operating  at  a 
static  pressure  of  1%  inches  w.c.,  will  reveal  consider¬ 
ably  less  total  fan  horsepower  required  for  the  low 
velocity  sy.stem. 

Depending  on  the  specific  requirements  of  a  pro¬ 
posed  air  di.stribution  sy.stem,  it  is  sometimes  de¬ 
sirable  to  provide  a  fluid  drive  or  magnetic  clutch 
arrangement  on  high  pres.sure  fans.  To  illustrate,  a 
constant  volume  double  duct  air  distribution  .system 
is  normally  designed  to  operate  at  6  inches  w.c. ;  how¬ 
ever,  the  .system  will  actually  operate  at  3  to  3Vi  inches 
w.c.  the  majority  of  the  time.  This  occurs  when  air 
is  proportionately  divided  in  the  hot  and  cold  ducts. 
Rather  than  penalize  the  sy.stem  when  this  occurs 
by  using  dampers  or  inlet  vanes,  considerable  savings 
in  operating  costs  can  be  effected  through  the  u.se  of 
a  fluid  drive  or  else  by  a  magnetic  clutch  to  reduce 
the  fan  rpm. 

Flexibility  in  the  air  di.stribution  sy.stem  design 
will  also  affect  the  operating  costs.  In  most  ca.ses, 
approximately  the  .same  horsepower  will  be  required 
to  deliver  equal  quantities  of  air  at  a  given  static 
pressure  for  a  system  compri.sed  of  many  air  handling 
units  or  for  a  system  containing  a  minimum  number 
of  large  volume  air  handling  units.  There  are  many 
instances  in  the  operation  of  a  sy.stem  for  a  large 
office  building,  where  individual  tenants  may  require 
week-end  or  around-the-clock  air  conditioning.  If  it 
is  nece.s.sary  to  condition  the  entire  building  to  accom¬ 
modate  these  tenants,  due  to  a  rather  inflexible  sy.s¬ 
tem  design  containing  a  minimum  number  of  air 
handling  units,  the  operating  costs  for  these  periods 
will  be  quite  high.  On  the  other  hand,  with  a  flexible 
sy.stem  utilizing  one  or  more  air  handling  units  per 


floor,  it  will  be  iwssible  to  condition  only  those  areas 
in  the  building  requiring  air  conditioning.  By  this 
means  comfort  conditions  can  be  provided  only  where 
required,  at  minimum  operating  cost. 

ProiH*r  zoning  of  the  air  di.stribution  system  (with 
respect  to  building  orientation  and  exposure)  will 
not  only  effect  a  minimum  utility  billing,  but  will  re¬ 
duce  the  number  of  trouble  calls  to  the  building  opera¬ 
tor.  A  single  zone  high  pressure  air  .system  serving 
several  floors  of  a  multi-story  building,  utilizing  re¬ 
heat  coils  at  each  floor  to  maintain  design  tempera¬ 
tures,  is  expensive  to  operate  in  that  this  sy.stem  re¬ 
quires  continuous  operation  at  near  maximum  design 
load  conditions.  Regardle.ss  of  the  system  design,  it 
is  important  that  the  air  supply  be  zoned  for  the 
respective  building  exposures.  (Correct  zoning  and  bal¬ 
ancing  of  the  air  .system  will  minimize  the  required 
number  of  operating  and  maintenance  personnel  by 
reducing  the  trouble  calls  from  uncomfortable  tenants. 

A  building  air  distribution  .system  consi.sts  of  (1) 
supply  air,  (2)  outside  or  ventilation  air,  and  (3)  an 
exhau.st  air  system.  The  control  of  (2)  and  (3)  is  as 
important  as  the  control  of  supply  air  to  make  pos¬ 
sible  additional  economy.  The  quantity  of  outside  air 
introduced  into  the  building  .system  for  ventilation 
u.sually  exceeds  that  required  for  exhausting  toilet 
rooms,  and  it  is  this  excess  which  can  be  and  should 
be  controlled  to  effect  maximum  savings.  It  is  good 
design  practice  for  economy  to  n*filter  this  .secondary 
air,  which  is  at  approximately  75  deg  F,  to  ventilate 
all  mechanical  and  electrical  equipment  spaces,  rather 
than  bring  in  additional  outside  air  for  this  purpose. 
The  building  operator  should  be  provided  with  means 
to  control  the  amount  of  outside  air  introduced  into 
the  air  conditioning  sy.stem  so  as  to  cut  this  quantity 
to  minimum  requirements  during  periods  of  peak  load 
conditions. 

Electrical  Energy  and  Demand 

Another  important  pjirt  of  operating  co.st  is  the 
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»*U*ctrifal  demand  eharjre.  The  total  eUftrical  hilling 
in  mo.st  localities  consists  of  (1)  demand  charge  and 
(2)  energy  charRe.  In  Houston  the  demand  charge  is 
based  on  the  maximum  rate  at  which  electrical  energy 
is  consumtKl  and  is  measured  at  15-minute  intervals; 
the  energy  charge  is  based  on  the  actual  amount  of 
work  done  (KWH)  during  the  billing  month.  Since 
the  consumer  may  be  penalized  for  varying  loads  of 
short  durations,  it  is  important  that  the  air  condition¬ 
ing  system  be  designed  .so  that  the  electrical  load  may 
be  maintained  at  as  constant  a  rate  as  iw.ssible  for 
.savings  in  electrical  j)ower  charges. 

Although  the  air  conditioning  load  varies  with  tem- 
[lerature  and  occupancy,  it  is  po.ssible  to  maintain 
clo.se  control  of  the  demand  charges  through  control 
d«*\'ices  and  operating  prcK-edures.  Im|K>rtant  items 
of  control  are  inlet  or  volume  dampers,  and  variable 
si)eed  drives  on  the  refrigeration  compres.sors.  The 
resulting  electrical  demand  depends  u[K>n  the  efficiency 
at  which  the  various  control  devices  that  were  installed 
o|s*rate. 

The  electrical  demand  can  be  further  reduced  by 
iw)wer  factor  correction,  designed  as  part  of  the  original 
electrical  .system.  Power  factor  correction  for  existing 
buildings  may  be  added  at  any  time,  but  usually  at 
more  exjien.se  than  if  provided  for  originally.  The 
ffuore.scent  lighting  fixtures  and  induction  motors  in 
.1  modern  office  building  contribute  to  low  power 
factor,  which  increa.ses  the  electrical  load  without 
serving  any  useful  benefit.  The  power  factor  can  be 
l>eneficially  correclt*d  for  l>oth  the  fluorescent  and  motor 
loads  by  either  capacitors  or  a  projierly  applied  syn¬ 
chronous  motor.  A  synchronous  motor  application 
can  .sometimes  1h*  coordinated  with  the  selection  of 
a  drive  motor  for  the  refrigeration  compres.sor  to 
provide  for  iwwer  factor  improvement  of  the  entire 
electrical  load  for  lighting  and  equipment. 

Good  operating  procedures  also  can  minimize  elec¬ 
trical  charges.  Consider  the  operating  procedure  of 
one  local  in.stalLation  consisting  of  three  1000-ton 
centrifugal  compres.sors.  In  this  case,  it  has  been 
proven  to  be  an  economic  advantage  to  oj)erate  the  air 
conditioning  sy.stem  24  hours  a  day  to  eliminate  the 
high  demand  due  to  building  pickup  each  day.  Opera¬ 
tion  for  24  hours  jx'rmits  the  operator  to  keep  only 
one,  or  at  mo.st  two,  compres.sors  on  the  line,  thus 
reducing  the  demand  charges.  In  this  example,  the 
op<*rator  al.so  ha.s  control  of  the  quantity  of  outside 
air  iM'ing  introduced  into  the  air  conditioning  system. 
During  iieriods  of  peak  cooling,  the  building  operator 
reduces  the  outside  air  intake  to  minimum  require¬ 
ments  (through  remotely  op«‘rated  dampers),  reducing 
the  required  tonnage,  and  often  making  it  possible  to 
adequately  .serve  the  building  needs  without  turning 
on  an  additional  machine. 

Temperature  Control  System 

The  u.se  of  temperature  control  centers  in  the 
building  engineer’s  office  ha.s  fast  become  a  .standard 
feature  of  the  modem  office  building.  It  has  proven 
to  be  a  definite  economic  advantage — actually  paying 
for  itself  in  a  relatively  short  period  of  time.  The 
control  centers,  containing  features  such  as  start- 
stop  control  of  pumps,  and  fans;  flow  and  temperature 
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recorders;  alarm  .section  to  indicate  itossible  difficulties 
in  the  compres.sor,  boiler  or  cooling  tower  water  sys- 
tem.s;  temperature  indication  and  reset  features  for 
each  controlled  temperature  zone  within  the  building; 
a  strip  recorder  .section  to  record  temperatures  in 
various  building  areas;  and  control  of  the  quantity  of 
outside  air  introduced  into  the  sy.stem.  It  is  obvious 
that  with  such  centralized  control  features,  the  num¬ 
ber  of  oi>erating  personnel  otherwise  required  will 
l)e  appreciably  reduced  and  savings  in  overall  operating 
costs  effected.  Operation  of  the  many  components  of 
the  air  conditioning  .system  at  their  utmost  efficiencies 
is  made  simple,  when  controls  are  at  the  operating 
engineer’s  fingertips. 

With  a  temperature  control  system  as  described, 
it  is  possible  for  a  single  operator  to  remotely  check 
every  area  of  controlled  atmo.sphere  w’ithin  the  build¬ 
ing  and  to  correct,  as  required,  the  zones  that  are  not 
maintaining  set  temperatures.  Trouble  calls  from  un¬ 
comfortable  tenants  can  be  minimized.  Valuable  records 
and  logs  of  air  conditioning  operation  are  more 
easily  obtained  and  kept  when  adequate  instruments 
are  provided,  and  the  operator  can  completely  check 
and  analyze  his  method  of  operation.  Often  a  study 
of  this  information  reveals  inefficient  procedures 
which  may  easily  be  remedied  to  produce  greater 
economy.  A  building  which  does  not  contain  the  neces¬ 
sary  facilities  to  properly  evaluate  system  performance, 
leaves  the  building  engineer  seriously  handicapped  in 
his  efforts  to  operate  the  plant  efficiently.  It  bears 
repeating  that  features  such  as  remote  starting  and 
stopping  of  equipment,  flow’  and  temperature  record¬ 
ing  controllers,  remote  indication  and  control  of  space 
temperatures,  and  other  items  as  mentioned  w’ill  mate¬ 
rially  increa.se  the  system’s  performance,  decrease 
the  required  operating  force  and  result  in  more  satis¬ 
fied  building  tenants. 

Maintenance 

There  are  several  factors  which  can  (1)  mate- 
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rially  dwrease  the  time  and  effort  required  for 
routine  maintenance  and  (2>  keep  overall  costs  low. 
Crowded  equipment  rooms  make  for  inefficient  main¬ 
tenance.  Inadequate  maintenance  often  reduces  the 
expected  life  of  mechanical  equipment.  It  is  imjwr- 
tant  then  to  layout  and  to  desitrn  the  .sy.stem  with 
sufficient  clearances  around  all  mechanical  equipment. 
The  t>'pe,  number,  and  location  of  filters  provided  in 
the  system  desiprn  means  much  to  the  routine  main¬ 
tenance  job  of  filter  servicinjr  or  replacement.  Co.st  of 
filter  servicinj?  can  be  minimizt‘d  by  careful  planninjr, 
such  as  prefilterinjf  all  outside  air  from  a  sinjrle 
source  that  sen'es  a  multitude  of  air  handling  units. 

Clean  equipment  rooms  indicate  that  the  equip¬ 
ment  itself  is  properly  maintained,  with  routine  pre¬ 
ventative  maintenance  policies  in  practice.  The  re- 
■sults  of  .scheduled  lubrication,  checking,  replacement 
of  worn  parts,  alignment  of  slipping  fan  belts,  and 
periodic  inspection  and  cleaning  of  filters,  mean  the 
equipment  will  la.st  longer,  operate  better,  and  con- 
si.stently  re.sult  in  reduced  annual  owning  and  operat¬ 
ing  costs. 


Piping  Distribution 

The  chilled  water  piping  distribution  and  the  pump¬ 
ing  arrangement  for  multi-story  buildings  are  items 
that  can  contribute  greatly  to  overall  operating  costs. 
The.se  are  sometimes  pa.s.«ed  over  lightly  without  proper 
study  and  consideration.  High  operating  coats  for  air 
conditioning  .sy.stems  can  often  be  traced  to  improper 
circuiting  and  distribution  of  chilled  water,  especially 
under  partial  load  conditions. 

It  is  important  to  utilize  refrigeration  compressors 
with  excellent  capacity  reduction  characteristics 
regardle.ss  of  the  circuiting  employed,  since  partial 
load  operation  exi.sts  during  most  of  the  total  operating 
hours. 

To  illustrate  the  importance  of  circuiting  and  piping 
distribution,  consider  the  following: 

In  multi-compre.s.sor  installations,  series  connections 
of  chillers  provide  excellent  control  of  leaving  chilled 
water  temperature  if  proper  .selection  is  made  of  re¬ 
frigeration  machines  with  good  capacity  reduction 
qualities.  However,  a  series  connection  generally  re¬ 
sults  in  con.stant  flow  of  chilled  water  even  under 
partial  load  conditions.  Pumping  costs  under  this 
arrangement  w'ill  be  unnece.s.sarily  high,  not  only  for 
the  increased  pumping  head  incurred  under  series 
connection,  but  also  if  the  constant  chilled  water  flow 
feature  is  not  required  for  proper  .system  operation. 

Parallel  connection  of  chillers  will  al.so  provide  ex¬ 
cellent  control  of  leaving  chilled  water  temperature 
with  proper  .selection  of  refrigeration  machines.  With 
the  parallel  arrangement,  it  is  practical  to  reduce  the 
total  system  chilled  water  flow’  under  partial  load 
conditions  if  proper  controls  are  employed  at  the  air 
handling  units  to  concurrently  reduce  the  chilled  w’ater 
requirements.  Obviously,  parallel  circuiting  is  not 
practical  if  constant  total  .system  chilled  w'ater  flow 
is  required  to  the  air  handling  units.  Inefficient  partial 
load  operation  will  result  if  mixing  of  return  with  .sup¬ 
ply  chilled  water  from  the  chiller  is  permitted. 


Many  factors  control  the  proiH*r  .selection  of  chiller 
circuiting  and  chilled  water  distribution  if  low  op«‘rat- 
ing  co.sts  are  to  be  exiKx-ted.  With  this  in  mind,  sys¬ 
tem  distribution  design  and  plant  operation  .should 
always  be  considered  first  when  selecting  and  cir¬ 
cuiting  the  refrigeration  machines. 

Reduce  Operating  Costs  Through  Design  Techniques 
There  are  many  design  features  that  can  be  in¬ 
tegrated  into  the  overall  air  conditioning  design  to 
provide  operating  personnel  the  necessary  e<juipment 
for  operating  the  sy.stem  economically.  Some  of  the.se 
features  have  been  di.scu.s.sed  previously  in  the  five 
categories  that  contribute  most  to  overall  o|HTating 
costs.  The  following  summarized  .sugge.stions  will  .serve 
as  a  check  list  and  aid  for  incorporating  low  oin^rating 
cost  features  into  the  design  of  air  conditioning  sys¬ 
tems: 

1.  Select  size  and  number  of  refrigeration  ma¬ 
chines  to  match  .sea.sonal  loading  of  .system.  It 
has  been  noted  in  the  Houston  area  that  ex¬ 
cellent  operating  characteri.stics  of  three  equally 
sized  refrigeration  machines  are  obtained  in 
.systems  totaling  1500  tons  or  more. 

2.  Select  refrigeration  machines  with  favorable 
capacity  reduction  characteri.stics.  It  is  also 
imi>erative  that  the  sy.stem  controls  Im*  seU‘ct«*d 
consi.stent  with  the  machine.s’  capabilities  so 
that  they  do  not  limit  the  operating  character¬ 
istics  of  the  refrigeration  machine.s. 

3  Circuit  chillers  on  refrigeration  machines  (fKir- 
allel,  series  or  combination  jiarallel-.series)  to 
match  chilled  water  nsiuirements  of  air  side 
esjuipment. 

4.  The  use  of  synchronous  motors  for  el«*ctric 
driven  refrigeration  compres.sf)r.s  can  make 
available  excellent  power  factor  charcteri.stics. 
S>'nchronou.s  motors  coupled  to  oixm  type*  cen¬ 
trifugal  refrigeration  machine.s  through  fluid 
drive  or  magnetic  clutch  can  nsluce  refrigera¬ 
tion  machine  rpm,  provide  good  i>ower  factor 
characteri.stics,  as  well  as  infinite  steps  of  ef¬ 
ficient  capacity  retluctions. 

5.  Isolate  toilet  exhaust  sy.stems  from  other 
building  exhaust  retjuirements. 

G.  Provide  operating  personnel  with  controls  to 
reduce  outside  air  to  minimum  n-quirements 
during  peak  loading  conditions  and  at  times 
when  the  building  is  [mrtially  occupied. 

7.  Provide  a  control  center  to  operate  and  main¬ 
tain  the  air  conditioning  sy.stem. 

8.  Provide  instruments  for  flow  indication  and 
balancing  of  the  chilled  water  .system. 

9.  Plan  mechanical  «‘quipment  an*{is  with  suf¬ 
ficient  space  to  in.sure  ea.se  of  adequate  main¬ 
tenance  and  .service. 

10.  Incorporate  zoning  within  the  air  distribution 
system  to  provide  efficient  operation  and  com¬ 
fort  control.  In  double  duct  applications,  care¬ 
ful  design  of  zoning  is  equally  important  if 
mixing  of  hot  and  cold  air  in  zones  under  re¬ 
duced  or  no  load  conditions,  is  to  be  minimized. 
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11.  Incorporate  return  air  feature  in  primary  air 
.Hy.stem.s  .so  that  outside  air  can  be  reduced  to 
minimum  rtniuirements  during  peak  load  con¬ 
ditions,  or  iKirtial  building  occupancies. 

12.  In  double  duct  applications,  utilize  fluid  drive 
or  maifnetic  clutch  arranRement  to  maintain 
constant  air  volume  by  reducinR  fan  speed  dur¬ 
ing  reduced  static  pres.sure  operation.  This 
will  reduce  the  horsepower  requirements  and 
result  in  further  economy. 

13.  Symmetry  in  the  design  of  the  refriReration 
and  air  distribution  systems  (rei>etitive  equip¬ 
ment  layouts  and  duplication  of  air  di.stribution 
•sy.Htem  on  a  floor  by  floor  basis)  w'ill  not  only 
n*duce  initial  costs,  but  will  re.sult  in  simplified 
oi>eration  and  reduced  maintenance  cost.s. 

Multi-story  Building  Analyzed 

Initial  desiRn  and  plant  ojK-ration  of  an  air  condition- 
inR  sy.stem  dictate  the  op«*ratinR  costs  of  that  sy.stem. 
Many  buildinRs  in  the  Houston  area  have  been  an¬ 
alyzed  in  an  effort  to  Rive  a  clearer  indication  of  the 
costs  involved  for  ois-ration.  Table  1  and  FIr.  1  Rive 
I»ertinent  information  on  five  of  the  more  recently 
con.structed  buildinRS.  In  each  cas<!  pt‘rcentaRe  of 
Rlass  area  to  wall  area  is  approximately  the  same, 
well  as  liRhtinR  levels,  occupancy,  and  exposures.  The 
differences  in  the  charted  cost  of  air  conditioninR  per 
.■‘quare  foot  js-r  year  can  therefore  be  mostly  attributed 
to  the  desiRn  and  oi>eration  of  the  air  conditioninR  sys¬ 
tem.  The  percentaRe  of  net  rentable  to  Rross  .square 
feet  area-s  within  each  buildinR  are  not  identical,  and 
FiR.  1  reflects  costs  on  each  ba.sis.  Total  electric 
jiower  and  Ras  cost.s  only  have  been  included  in  the 
ijnit  costs  comparison  since  they  are  the  major  var¬ 
iable  items. 

The  reader  should  not  be  misled  by  the  small  dif¬ 
ferences  in  the  cost  i^er  square  foot  when  comparinR 
one  buildinR  to  another.  This  small  difference  can 
amount  to  may  thou.sands  of  dollars  in  operatinR  co.sts 
I»<*r  year.  The  yearly  Ras  and  electric  costs  for  BuildinR 
K.  for  example,  would  increa.se  approximately  $55,000 
if  BuildinR  K  op«*ratinR  costs  (ba.sed  on  the  net  .square 
f(*et  of  rentable  area)  were  comparable  to  costs  ex- 
jH-rienced  by  BuildinR  .4. 

Brief  descriptions  of  the  air  conditioninR  .systems 
for  the  five  buildiiiRs  analyzed  are  included  l>elow  to 
Rive  a  better  understanditiR  of  the  differences  in  op¬ 
eratinR  costs. 

Building  A 

The  refriReration  .system  consists  of  three  electric 
drive  compres.sors  of  which  there  are  two  .synchoronous 
motors  and  one  wound  rotor  motor  drivinR  the  com¬ 
pressors.  The  refriReration  water  chillinR  units  are 
controlled  by  suction  dampi*rs,  and  the  chillers  are 
circuited  in  itarallel.  BuildinR  A  has  an  air  distribu¬ 
tion  .system  compri.sed  of  a  hiRh  pressure  jK'rimeter 
induction  .sy.stem  .ser\ed  with  treated  primary  air. 
arid  a  system  of  low  pres.sure  sinRle  duct  interior 
units.  Steam  is  utilized  for  heatinR  and  humidity  con¬ 
trol  of  the  interior  zones.  The  chilled  water  pumpinR 
system  consi.sts  of  7  primary  and  4  secondary  chilled 


water  pumps.  The  condenser  water  system  is  parallel 
circuited  and  contains  3  conden.ser  water  pumps. 

Building  B 

BuildinR  B  contains  one  synchronous  and  two  var¬ 
iable  .slip  rinR  motor  driven  refriReration  compressors. 
The  synchronous  drive  unit  is  controlled  by  suction 
dampers,  and  the  chillers  are  circuited  in  parallel.  A 


TABLE  1- 

-ANALYSIS  OF  FIVE  MULTI-STORY 
BUILDINGS 

Item 

,  A  1 

Analysi 

B~L 

It  of  Buildings 

c~r  D  I 

E 

553,000 

503,000 

532,000 

380,000 

850,000 

Net  eree,  tq  ft  . . 

393,000 

346,000 

430,000 

278,000 

640,000 

Total  Mpply  elr, 

cfm  630,000 

464,000 

640,000 

360,000 

780,000 

Total  ouHide  air. 

cfm 

170,000 

81,500 

130,000 

96,000 

158,000 

Total  tons  . 

1800 

1500 

1850 

1200 

3000 

Total  airside  hp  . 

430 

570 

410 

210 

540 

Total  pump  horte- 

power,  chilled 

and 

condenser  water 

500 

410 

540 

260 

900 

chemical  dehumidification  system  is  utilized  for  pre¬ 
treatment  of  outside  air,  and  air  di.stribution  system 
consists  of  a  combination  of  larRe  built-up  multi-zone 
and  conventional  sinple  zone  low  pressure  air  handlinR 
units.  Steam  is  used  for  heatinR  in  all  units.  Three 
chilled  water  pumps  and  three  condenser  water  pumps 
ser\’e  the  respective  chilled  water  and  conden.ser  water 
sy.stems. 

Building  C 

This  buildinR  has  a  total  of  five  refriReration  water 
chillinR  unit.s — all  parallel  circuited.  All  units  are 
electric  driven — four  units  by  induction  motors,  and 
one  unit  by  a  synchronous  motor  that  is  coupled 
throuRh  a  fluid  drive  for  capacity  control  and  power 
factor  correction.  The  induction  motor  units  are  con¬ 
trolled  by  suction  dampers.  Approximately  50%  of 
the  buildinR  air  di.stribution  .system  is  by  multi-zone 
and  sinRle  zone  low  pre.ssure  air  handlinR  units;  25% 
of  the  buildinR  is  served  by  a  hiRh  pressure  perimeter 
induction  unit  system;  and  the  remaininR  25%  of  the 
buildinR  is  a  perimeter  .sy.stem  consisting  of  fan  and 
coil  units.  Reset  hot  water  is  provided  for  heating  and 
humidity  control  in  all  areas  with  exception  of  the 
primary  air  sy.stem  which  is  heated  with  .steam.  There 
is  one  chilled  water  pump  and  one  condemser  water 
pump  serving  each  chilling  unit,  and  8  secondary 
chilled  water  pumps,  4  serving  the  induction  system, 
and  4  .serving  the  fan  and  coil  units. 

Building  D 

The  refrigeration  system  in  Building  D  contains 
two  wound  rotor  motor  driven  refrigeration  compres¬ 
sors  controlled  by  suction  dampers.  A  parallel  chiller 
circuiting  arrangement  is  used.  A  sy.stem  of  piping  and 
primary  air  serves  a  perimeter  induction  system  which 
is  supplemented  with  a  low  pressure  single  duct  in¬ 
terior  system.  Heating  of  interior  zones  and  primary 
air  is  accomplished  with  steam.  A  single  chilled  water 
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Fluid  drive  arrangement  for  a  chilled  water  pump  in^ 
stallation  in  a  large  building. 


pump  and  a  .single  condenser  water  pump  .ser\’e  each 
refrigeration  machine,  and  in  addition,  there  are  six 
secondary  chilled  water  pumps. 

Building  E 

There  are  three  centrifugal  refrigeration  water 
chilling  units  which  are  driven  by  synchronous  motors 
that  are  each  coupled  through  a  fluid  drive  for  capac¬ 
ity  control  and  power  factor  correction,  and  are  cir¬ 
cuited  in  parallel.  The  complete  air  di.stribution  sys¬ 
tem  consists  of  multi-zone  and  single  zone  low'  pressure 
air  handling  units.  Reset  hot  water  is  provided  for 
heating  and  humidity  control  to  all  units.  A  total  of 
3  chilled  water  pumps  and  3  conden.ser  water  pumps 
serve  the  chilling  units.  The  chilled  water  pumps  are 
coupled  with  a  fluid  drive  to  reduce  flow  and  con¬ 
sequently  hor.sepower  during  periods  of  partial  load. 

Summary 

In  .summary,  it  appears  that  the  single  most  im¬ 
portant  item  in  economical  building  operation  is  the 
selection  and  operation  of  the  main  refrigeration  ma¬ 
chines,  and  the  application  and  use  of  motors  which 


will  allow’  for  power  factor  correction.  Al.so,  with  the 
trend  toward  high  pre.ssure  air  di.stribution  .system, 
careful  analysis  of  horsepower  requirements,  which 
appear  to  l>e  steadily  increasing,  should  be  made. 
Facilities  for  reducing  the.se  horsepow-er  requirements, 
during  partial  load.s,  .should  be  utilizfKl  if  economical 
operation  is  to  be  expected.  It  has  been  noted  above 
that  in  large  tonnage  buildings  (1500  tons  and  above), 
a  mo.st  satisfactory  arrangement  is  three  refrigeration 
machines  of  equal  size  and  with  excellent  capacity  re¬ 
duction  characteristics.  This  arrangement  w’ill  not  only 
result  in  economical  op«*ration.  but  w'ill  allow  routine 
maintenance  to  b<*  |>erformed  on  one  machine,  w’hile 
adt^quately  providing  the  ntce.s.sary  building  refrigera¬ 
tion  with  the  remaining  two  machines. 

The  buildings  analyzed  are  all  equal  in  u.sage  and 
construction.  They  are  also  equal  in  that  they  all  con¬ 
tain  electric  drive  refrigeration  unit.s.  It  would  be  mo.st 
interesting  to  compare  the  operation  of  a  steam  act¬ 
uated  .sy.stem  (turbine  drive  or  absorption  units)  with 
the  buildings  herein  discus.sed:  but  unfortunately, 
steam  actuated  refrigeration  sy.stems  in  large  office 
buildings  (typical  to  those  under  discu.ssion)  in  the 
Houston  area  do  not  exist.  However,  at  least  two  such 
buildings  are  pre.sently  under  construction,  and  a  com- 
l>ari.son  of  their  operating  costs  in  the  future  .should 
be  mo.st  enlightening. 

The  cost  information  included  in  this  article  is 
typical  for  the  Houston  area  and  m.ay  not  be  con- 
si.stent  with  actual  costs  in  other  areas  of  the  countrs’. 
The  basic  considerations  in  design  and  ojK^rating  pro¬ 
cedure  which  are  di.scu.s.sed  can  well  be  applied  to  any 
area  in  which  air  conditioning  costs  are  a  primary 
factor. 

The  modern  office  building  of  today  provides  a  chal¬ 
lenge  to  the  designing  engineer  to  consider  and  utilize 
all  that  is  possible  to  provide  an  efficient  and  satis¬ 
factory’  air  conditioning  .system.  .Air  conditioning  is 
an  es.sential  service  which  the  building  owner  must 
provide  to  his  tenants,  and  it  is  important  to  the  build¬ 
ing  management  that  this  .service  be  provided  at  the 
least  po.ssible  cost  of  op<‘ration.  The  most  economical 
time  to  provide  this  feature  is  during  the  initial  build¬ 
ing  planning  stages. 


Removing  Moisture  from  Refrigeration  System 


Since  moisture  in  a  refrigeration  sy.stem  may  cause 
ice  to  form  at  an  expansion  valve  and  cause  faulty 
operation,  it  is  important  to  eliminate  the  cause  for 
such  trouble. 

Two  types  of  vacuum  pumps  may  be  u.sed  to  elimi¬ 
nate  the  damaging  air  and  moisture  from  the  .sy.stem, 
according  to  “The  Janitrol  Installer.”  When  used  prop¬ 
erly,  equal  results  will  be  achieved  from  both  types. 

One  type  is  the  converted  compre.s8or  which  has  been 
modified  to  permit  its  use  for  fairly  long  runs  without 
refrigerant  flowing  over  its  motor.  The  other  is  the 
high  vacuum  pump  which  is  made  e.specially  for  use 
in  pulling  deep  vacuums.  Both  pumps  are  portable  and 
easily  carried  to  the  installation. 


The  convert e<l  compressor  is  usually  less  costly  to 
buy  but  n*quires  a  longer  |M*ri(»d  of  time  and  the  u.se 
of  .some  quantity  of  refrigerant  to  break  the  vacuum 
betw’een  evacuations  to  do  a  .satisfactory  jol).  If  time 
is  considered,  the  difference  in  cost  may  iK>int  toward 
the  high  vacuum  pump  being  the  more  economical. 
The  converte<l  compressor  will  usually  pull  a  vacuum 
of  al)out  25  inches  as  against  29  inches  for  the  high 
vacuum  pump  in  good  condition. 

Considerable  more  time  is  requin*d  to  do  the  .same 
job  with  a  converted  compres.sor  than  is  required  w’ith 
a  high  vacuum  pump  made  esi)ecially  for  this  purpose. 
The  danger  in  using  the  converted  compressor  is  that 
sufficient  re-evacuation  may  not  be  made. 
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The  purpose,  methods,  equipment  and  design  criteria  are  described  for  sampling 
flows  varying  from  small  and  intermittent,  as  at  the  effluent  of  a  laboratory  building, 
to  large  and  continuous,  as  at  a  sewage  disposal  plant.  Data  are  given  for  quantities 
of  liquid  wastes  which  might  be  expected  from  various  types  of  laboratory  buildings. 

Sampling  Flowing  Liquid  Wastes 
For  Radioactivity  Monitoring 

JOHN  M.  RUDDY 

Chief  Engineer,  Architectural  Planning  Division 
Brookhaven  National  Laboratory,  Upton,  New  York 


Any  K.STABLISU.MKNT  which  over  a  [K-riod  of 
time  usc.s  radioactive  materials  in  quantities  larjre 
enouRh  to  be  hazardous  if  dischartred  into  the  usual 
sanitary  waste  systems  undoubtedly  ne«><ls  a  full  time 
control  over  the  hazard. 

Two  basic  pur|K).ses  for  monitorinjr  radioactivity  in 
liquid  waste  lines  are: 

( I )  (’ontrol  to  exerci.se  the  required  decree  of  .safety 
from  radiation  or  contamination  and, 

(2)  R<*cordinjf  of  the  quantities  discharReil  to  the 
environment  from  a  IcKal  resiwnsibility  [)oint-of-view. 

The  lejral  resjionsibility  obligation,  in  all  ca-ses,  is 
di.scharKed  by  keeping  careful  and  complete  records  of 
the  quantities  of  nidioactive  materials  di.scharKed  into 
the  environment  as  determined  by  the  methods  that 
are  described  later. 

MonitoririK  control  should  insure  that  less  than  tol¬ 
erable  amounts  of  radioiictive  materials  are  di.scharKed 
into  surface  or  subsurface  waters,  both  on  a  short 
and  lonK  term  basis.  DrainaKe  from  proces.ses  and 
ex|K‘rimental  sinks  and  hoods  should  Ik*  kept  separate 
from  domestic  tyjH*  .siinitary  wastes  and.  in  addition, 
floor  drains  and  janitors*  slop  sinks  in  hazard  areas 
should  Ik*  on  the  radioactive  waste  sy.stem  to  insure 
control  of  “spill**  cleanups. 

Two  Ways  to  Monitor  Wastes 

There  are  two  Keneral  methods  of  monitoririK  flow- 
iriK  liquid  wastes  for  their  radioactivity  content.  The 
first  way  is  to  place  in  the  flow  delation  probes  which 
are  connected  to  recordiriK  radioactivity  counters 
which  are  coordinat(*<l  with  rworditiK  flow*  meters.  In 
waste  lines,  this  method  is  subject  to  difficulties  caused 
by  .sen.sitivity  problems  over  the  wide  ranKes  neces- 
•sary,  and  to  “activity**  build-up  at  the  probt*s,  toKether 
with  cloKKinK  problems  in  the  flow  meters.  This  direct 
monitorinK  arranK'  ment  .s<*ems  to  have  lK*en  succe.ssful 
in  waste  lines  only  as  a  qualitative  method  without 
flow  meters,  as  for  example,  to  determine  the  exact 
time  a  sIuk  of  radioactive  material  pa.s.ses.  The  second 
way  of  monitorinK  is  to  tiike  a  small  proportional 
.sample  of  the  liquid  waste  flow,  brinK  it  to  a  lab- 
orator>',  dry  it  and  count  it  makinK  in  addition  other 


analy.ses  if  required.  This  method  is  reasonably  de- 
jiendable  and  accurate  when  the  riKht  proportional 
samplinK  equipment  is  u.sed. 

Classification  by  Volume 

There  are  two  ba.sically  different  types  of  flowinK 
liquid  waste  conditions  Kenerally  met  in  practice.  The 
first  is  the  relatively  small  and  intermittent  kind  of 
flow  varyinK  between  zero  and,  say,  one  hundred  kjiI* 
Ions  per  minute.  The  second  is  the  relatively  larKe  and 
continuous  type  of  flow  varying  from  hundreds  of 
thou.sands  of  Kallons  per  day  to  millions  of  gallons 
p«*r  day. 

An  example  of  the  first  kind  of  flow  condition  (.small 
and  intermittent)  would  be  the  waste  effluent  from  a 
chemical,  biological,  or  medical  laboratory  building  of 
al)out  50,0(K*  .sq  ft  and  housing  perhaps  150  people 
or  a  small  process  in  the  “semi-hot**  range. 

The  Proportioning  Sampler 

The  problem  of  proportional  .sampling  of  small,  in¬ 
termittent  and  extremely  variable  flows  has  no  com¬ 
mercially  available  equipment  for  its  solution.  de¬ 
sign  criteria  for  such  equipment  is  as  follows: 

(1)  Accurate  (±5^'o)  foolproof  operation  on  gravity 
flows  between  0  and  approximately  10  gpm; 

(2)  Rugged,  simple  con.st ruction ; 

(3)  Ea.se  of  attendance; 

(4)  Self-powered,  if  pio.ssible; 

(5)  Ijow’  initial  co.st; 

(())  Maximum  flexibility  of  size  and  installation; 

(7)  Minimum  hydraulic  gradient  loss; 

(8)  Ratio  of  sample  to  total  effluent  of  about  2  cc 
per  gal  (about  1  to  1900)  ;  and 

(9)  .Approximately  50-gal  tank  working  capacity. 

.A  simple  proportional  sampler,  using  a  cyclically 
emptying  batch  type  tank  with  a  float-operated,  pro- 
{lortional  dipper  and  ba.sed  on  the  design  criteria  given 
alK)ve,  has  been  in  use  at  Brookhaven  National  Lab¬ 
oratory  for  several  years  where  it  has  given  satisfac¬ 
tory  .sen’ice.  It  is  shown  in  Fig.  1.  Several  of  these 
can  be  used  in  parallel. 
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This  sain|)ler  consists  of  a  100-cc  dipiHT  on  one  end 
of  a  hollow  arm  with  a  bail  floiit  fixed  on  the  opimsite 
and  heavier  side.  The  entire  unit  is  riRidly  pivoted 
on  a  hollow  shaft  mounted  acro.ss  a  .stdf-si phoning  re- 
ceiviiiK  tank.  As  a  tank  fill.s,  the  float  ri.se.s,  pushiriK 
the  dipper  under  the  surface,  fillitiK  it  and  |»art  of  the 
hollow  shaft  with  100  cc  of  the  liquid  wa.ste.  This  is 
shown  in  Fijf.  2. 


Fig.  I  (left).  Photo  of  the  proportional  sampler  installed  at 
the  Brookhaven  National  Laboratory. 


Fig.  2  (below).  Drawing  of  the  proportional  sampler  shown 
In  photo  at  left.  The  100-cc  dipper  is  mounted  on  the  end 
of  a  hollow  arm  which  is  actuated  by  a  float.  The  sampler 
is  particularly  adapted  to  sample  small  and  eitremely 
variable  flows  of  liquid  wastes. 


Position  rr  I — The  liquid  enters  the 
tank,  raises  the  float  to  Position 
^1,  and  fills  the  dipper. 

Position  352 — The  tank  empties, 
the  float  drops  to  Position  3t2, 
raises  the  dipper  and  discharges 
the  liquid  through  hollow  arm  and 
shaft  into  the  container. 


Influent  A 


SECTION  A  -  A 

Dipper  in  discharge  positicn 
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Ui)on  filling  to  50  j^al,  the  tank  self-siphons;  the 
heavier  float  end  of  the  arm  drops,  thus  raising  the 
dipper  and  discharRinR  all  the  fluid  collected  through 
the  hollow  arm  and  hollow  shaft  to  a  samplinR  con¬ 
tainer.  This  cycle  rei)eats  as  rapidly  as  required  and 
is  sufficiently  accurate  for  flows  where  the  influent 
rate  is  not  in  exce.ss  of  10  Rpm  (20%  of  the  effluent 
rate  of  50  Rpm  when  siphoninR). 

Where  hydraulic  Rradient  or  flow  is  not  satisfactory 
for  self-siphoniiiR,  a  sump  pump  can  be  used.  The 
final  precise  adjustment  of  dipi)er  quantity  is  made 
by  notchitiR  the  cup  lip  or  drillitiR  holes.  This  method 
can  also  In*  u.sed  to  chatiRe  the  ratio  to  a  hiRher  one, 
such  as  1  cc  iH‘r  Ral. 

The  .sampler  min.-hanism  can  be  made  of  brass  with 
stainle.ss  ste«*l  hardware,  which  has  serv’ed  satisfac¬ 
torily,  but  it  can  al.so  lx?  made  of  almost  any  material, 
deptmdiriR  on  the  wa.ste  to  be  .sampled.  The  tank  can 
lx*  fabricated  of  *  *  inch  or  heavier  steel,  welded,  and 
with  a  corrosion  resistant  heavy  coatinR  inside  and 
out.  The  automatic  siphon  is  a  standard  commercial 
plumbinR  item  and  the  .sample  container  can  be  a  5-Ral 
Rla.sa  juR. 

Tank  desiRn  details  should  provide  a  mountinR 
bracket  for  an  electric  motor-driven  aRitator  in  ca.se 
the  tyjx*  of  effluent  requires  mixinR.  This  mixer  would 
lx*  started  and  stopjxHl  by  means  of  micro  switches, 
actuate<i  by  the  float  arm  or  .shaft.  There  has  been, 
however,  no  evident  need  as  yet  for  aRitation  at  six 
in.stallations,  which  have  lx*en  in  oix'ration  for  several 
years. 

At  Brookhaven  National  Lalxiratory,  all  .sampler  in- 
.stallations  are  preceded  by  neutralizinR  tanks  to  re¬ 
duce  acid  concentration.  With  the  exception  of  minor 
cloRRinR  at  bioloRical  and  medical  laboratories,  due 


to  orRanic  matter  in  the  waste,  all  sampler  installa¬ 
tions  have  operated  effectively  and  as  intended,  in- 
cludinR  one  at  a  “hot”  laundry.*  At  biological  and 
medical  laboratories,  it  would  be  desirable  to  have,  in 
addition  to  neutralizinR  tanks  and  preceding  them, 
.some  basket  type  of  coarse  screen  in  duplicate  to  re¬ 
move  orRanic  and  other  non-settlinR  matter  larger 
than  1, 16  inch. 

Radioactivity  Level  Dictates  Design 

“Tracer  level”  laboratories,  or  processes  which  by 
definition  u.se  radioactive  materials  in  micro-curie 
amounts,  should  generally  have  waste  control  systems 
consisting  of  chemical  neutralization,  if  required,  and 

*  For  •  datcripfion  of  the  "hot"  laundry,  $aa  Mr.  Ruddy't  article, 
"Controllin9  Airborna  Radioactivity  During  Hot  Cleanup,"  on 
page  66  of  the  February  issue  of  this  Magazine. 


Fig.  3.  Probable  rate  of  liquid  waste 
flow  from  chemical,  biological,  or 
medical  laboratories  as  function  of 
fixture  units,  which  function  is  approxi¬ 
mately  the  same  as  the  load  for  Class 
A  occupancy  as  given  in  the  National 
Plumbing  Code.  Table  I  can  be  used 
to  determine  number  of  fixture  units. 
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proportional  samplinjr  (Kiuipment.  with  the  wastes  dis- 
charginp:  dirt^ctly  into  the  sanitary  sewer. 

“Semi-hot”  proces.ses  or  laboratories  are  those  which 
usually  have  up  to  one  curie  in  work  at  one  time.  They 
should  have  neutralization  and  proportional  samplini; 
equipment  and  holdup  tanks  together  with  provisions 
for  discharjrinji  the  effluent,  at  the  will  of  the  opera¬ 
tors,  either  into  the  sewer  or  into  the  holdup  tanks. 

Liquid  wastes  of  “hot”  laboratories,  or  proces.ses 
which  may  handle  anywhere  from  several  to  thousands 
of  curies  of  radioactivity,  .should  always  be  di.scharged 
directly  into  holdup  tanks  where  they  can  be  sampled 
at  will  before  di.sposition  and  where  they  can  be  di¬ 
rectly  neutralized  by  addition  of  chemicals.  Direct 
neutralization  will  prevent  rapid  build-up  of  radio¬ 
active  materials  in  separate  neutralizinK  tanks  which 
are  usually  subject  to  .some  .sedimentation. 

Design  Data — Fixture  Units 

In  addition  to  describinj?  the  jreiieral  eiiKineerinjr 
approach  to  the  proportional  samplinjr  of  low  flow  con¬ 
ditions,  some  data  for  equipment  and  piping  .selection 
are  useful  in  the  case  of  laboratories. 

Knowledj?e  of  the  probable  rates  of  liquid  wa.ste 
flow  from  laboratory  buildings  is  a  requirement  for 
the  sizing?  and  number  of  proportional  .samplers  at  the 
building  effluent  as  well  as  for  waste  line  sizing.  A 
design  criteria  for  these  rates  is  contained  in  Fig.  3 
and  Table  1,  for  chemical,  biological  or  medical  lab¬ 
oratories.  Physics  and  engineering  laboratories  do 
not  usually  require  .sampling  unless  they  contain 
chemistry  laboratories. 

To  determine  the  probable  maximum  number  of  gal¬ 
lons  per  minute  at  the  building  effluent,  add  up  the 
total  number  of  fixture  units  in  the  building  using 
the  values  in  Table  1.  Then  using  the  total  number 
of  fixture  units  thus  found,  determine  the  probable 
maximum  gallons  per  minute  from  the  graph.  Fig.  3. 

Separation  of  Wastes 

Careful  consideration  should  lx*  given  to  finding 
ways  in  which  to  di.scharge  wastes  known  to  be  uncon¬ 
taminated  Csuch  as  lalKiratory  cooling  and  aspirator 
water)  into  drains  other  than  the  radioactive  wjiste 
system  to  prevent  unnecessary  loads  on  .sampling  and 
holdup  equipment. 

If  this  separation  can  lx*  made,  determine  the  prob¬ 
able  maximum  number  of  gallons  per  minute  at  the 
buil(^ng  effluent  by  reducing  the  latx)ratory  waste  de¬ 
sign  fixture  units  in  Table  1  by  SO^o  and  again  u.s«? 
Fig.  3  for  determining  probable  maximum  flow  rate. 

Total  laboratory  effluent  quantities  .seem  to  be  more 
closely  related  to  the  number  of  ix*ople  rather  than 
the  number  of  fixture.s.  For  determining  the  size  of 
holdup  tanks,  use  100  gal  per  day  per  per.son  for  waste 
that  is  normally  uncontaminated  and  10  gal  per  day 
per  i)erson  for  wa.ste  that  is  normally  contaminated. 

The  foregoing  categories  of  liquid  wa.ste  quantities 
for  design  represent  generalized  averages  at  Brook- 
haven  National  IjalK)ratory.  The  design  engineer 
should  be  particularly  careful  to  search  for  and  evalu¬ 
ate  any  conditions  which  are  .substantially  different 
from  the  average. 


When  Flow  is  Large  and  Continuous 

An  example  of  the  .second  type  of  flow  condition 
(large  and  continuous)  would  be  the  wa.ste  influent 
and  final  effluent  of  a  sewage  di.siM>siil  plant  handling 
.say  1,000,000  gal  p<*r  day. 

The  sewage  disito.sal  plant  flow  rate  should  be 
sampled  and  measured  and  n‘cord<*<l  in  two  places; 
first,  at  a  weir  with  a  recording  flowmeter  immeiliately 
following  the  primary  .s«>ttling  tanks  and  sei'ond  at  a 
weir  with  a  recording  flowmeter  before  it  is  chlori¬ 
nated  and  di.schargisl  into  a  stream.  The  .stream  flow 
rate  should  al.so  lx.*  measured  and  n*corde<l  at  two 
IKiints;  first,  ju.st  prior  to  the  di.scharge  fwint  of  the 
.sewage  effluent  and  swond,  at  a  jKiint  .somewhat  down- 
.stream  of  the  .sewage  effluent  di.scharge  ixiint. 

The  plant  liquid  flow  measurements  can  lx*  made 
with  standard  90’  V'-notch  weirs  of  steel  plate  w'ith 
well  type  recording  meters.  The  flow  meters  for  the 
.sewage  effluent  can  u.se  two  Foxlxiro  float  and  cable 
type  in.struments  with  automatic  daily  recording.  The 
flow  meters  for  the  dilution  .stream  can  be  two  Stevens 
Type  F,  al.so  with  automatic  daily  n*cording. 

The  sampling  for  radioactivity  is  accomp]ish(‘d  at 
the  two  locations  of  (he  Foxlxiro  .sewage  rate-of-flow 
recorders:  first,  immediately  following  the  primary 
tanks  and  .second,  before  chlorination  prior  to  final 
discharge  into  the  .stream.  The  u.se  of  these  two  par¬ 
ticular  .sampling  jioint.s  jx-rmits  the  knowit'dge  and 
recording  of  three  imjiortant  quantities;  first,  total 
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Fig.  4  Photo  of  the  Trebler  sampler  at  Brookhaven 

National  Laboratory,  used  where  flow  is  large  and  con¬ 
tinuous.  It  is  a  slow,  constant-speed  rotating  scoop  that 
samples  the  liquid  in  eiact  ratio  to  the  flow  between  zero 
and  full  flow  over  the  weir  shown  at  bottom  of  photo. 


Fig.  5  (above).  Section  of  Trebler  sampler  and  weir  shown 
in  photo  at  left.  Sample  flows  through  a  hollow  section  of 
the  scoop  axle  into  a  long-handled  sample  can.  Scoop  size 
and  speed  are  such  that  ratio  of  sample  to  flow  produces 
between  one  and  three  gallons  per  day. 


“activity”  in  the  liquid.s  from  the  .sewerage  system, 
except  that  retained  in  the  primary  .sludge;  second, 
the  total  "activity”  discharKt*d  into  the  stream,  which 
in  this  ca.se  is  the  environment;  and  the  third,  the  dif¬ 
ference  between  the.se  two  quantities  which  is  the 
"activity”  retained  on  the  filters,  leached  into  the 
jrround  water  or  concentrated  in  the  secondary  sludges. 


tional  sample  flows  through  a  hollow  section  of  the 
scoop  axle  into  a  10  x  10  x  10  inch  (approximately  4- 
gal)  .sample  can  with  a  long  handle. 

The  scoop  sizes  and  speed  should  be  such  that  the 
ratio  of  sample  to  flow  produces  between  1  and  3  gal 
per  24-hr  day.  Determination  of  sewage  plant  sewer¬ 
age  quantities  is  a  standard  procedure. 


Filter  Beds  Retein  Radioactivity 

A  .series  of  field  and  laboratory  tests  several  year.s 
ago  at  Hnmkhaven  National  I.«'il)oratory  showed  that 
90%  to  9K%  of  the  “activity”  was  retained  on  the  slow 
sand  filter  IhhI.s — substantially  all  in  the  upper  3  inches 
-but  only  after  the  In^d.s  were  in  u.se  awhile.  The.se 
tests  also  indicated  that  it  might  take  an  indefinite 
time  to  .saturate  the  filter  beds  to  a  point  where  they 
would  no  longer  retain  enough  of  the  activity.  There 
is  evidence  that  some  radioactive  isotopes  are  held  to 
a  greater  extent  on  the  sand  filters  than  are  some 
others. 

Sampling  is  done  proportionately,  ju.st  prior  to 
the  V-notch  weirs  after  the  primary  settling  tanks 
and  prior  to  final  chlorination  by  means  of  two  Trebler 
samplers,  one  at  each  point.  A  Trebler  .sampler,  shown 
in  Fig.  4,  is  a  slow,  constant-.speed  rotating  logarithmic 
type  scoop  whose  .shape  is  such  that  it  dips  up  a 
liquid  sample  in  exact  ratio  to  the  flow  between  zero- 
and  full-.scale  flow  heads  over  the  .same  weir  u.sed  for 
the  accompanying  flow  recorder.  See  Fig.  5.  The  scoop 
is  chain  driven  by  a  1/60-hp,  110-volt,  single-phase, 
totally  enclosed  gear  reduction  motor.  The  propor¬ 


Eight  Year's  Test  Proves  System's  Worth 

.■\t  Brookhaven  National  Laboratory,  this  type  of 
radioactivity  monitoring  sy.stem  has  been  in  operation 
now  about  eight  years.  There  have  been  no  instances 
of  major  difficulties  over  quite  a  wide  range  of  flow’ 
and  radioactivity  levels.  The  maintenance  on  the  me¬ 
chanical  features  of  the  system  has  been  small  to  date 
and  was  mostly  replacing  the  electric  gear  motors  once. 
The  brass  Trebler  scoops  may  have  to  be  replaced  in 
a  few’  years  as  there  is  some  evidence  of  corrosion 
and  tuberculation. 

In  conclusion,  it  can  be  said  that  monitoring  of 
contaminated  or  of  possibly  contaminated  liquid  wastes 
for  radioactivity  is  quite  often  necessary.  The  method 
of  sampling  proportionately  and  determining  quantities 
under  laboratory  conditions  has  been  used  successfully. 
The  equipment  and  methods  for  proportional  sampling 
described  have  proved  satisfactory.  There  may  be, 
however,  other  methods  in  use  or  being  developed 
w’hich  may  be  just  as  useful  or  even  more  so  for  spe¬ 
cial  applications. 

Data  in  more  detail,  such  as  drawings  of  the  pro¬ 
portional  sampler,  are  available  upon  request. 
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"Many  specifications  call  for  two  extra  rows  of  tubes  to  provide  a  factor 
of  safety  against  inferior  coil  performance.  Why  penalize  superior  coil 
performance  and  add  unnecessary  cost  to  the  installation?"  Rather, 


J.  R.  WELCH 

Stur+evant  Division 
Westinghouse  Electric  Corporation 
Hyde  Park,  Massachusetts 


Specify  Coil 
Performance! 


Air  conditioning  ENGINKERS  often  deter¬ 
mine  coolinjr  loads  under  both  standard  and  alter- 
vate  desijrn  conditions.  A  typical  alternate  de.sijrn  con¬ 
dition  is  that  prevailing  on  humid  or  rainy  days  when 
dry  bulb  temperature  is  relatively  low  and  relativ»> 
humidity  is  hijrh,  indicatin>r  a  hijrh  latent  heat  load. 
Other  factors,  e.g.,  varyinj;  occupancy,  may  al.'^o  dictate 
calculation  of  alternate  coolinfr  and  heatinjr  loads  com¬ 
pared  to  those  meeting  the  .standard  design  condition. 


Calculating  Requirements 

Coils  selected  on  the  basis  of  standard  conditions 
should  be  checked  to  determine  their  capacity  under 
the  alternate,  frtHiuently  more  severe,  condition. 

Table  1  shows  representative  standard  and  alternate 
design  conditions,  both  of  which  .should  lx*  .sjttisfied 
in  the  .selection  of  coils.  The  cooling  load  estimate  may 
be  summarized  in  a  simple  tabulation,  as  in  Table  2. 

Inlet  air  condition  at  the  cooling  coils:  cfm,  dry 
bulb  (tf;),  and  wet  bulb,  is  determined  by  the  mixture 
of  air  recirculated  from  the  conditiontsi  .si)ace  arnl 
outside  ventilation  air.  For  cooling  and  dehumidifying, 
the  total  heat  gain  must  be  removed  from  the  air 
entering  the  coils  in  the  ratio  (R^)  of  .sensible  to  total 
heat  found  in  the  total  heat  gain.  The  required  air 
condition  leaving  the  cooling  coils  may  be  determintsi 
by  simple  calculations  in  conjunction  with  a  p.sychro- 
metric  chart. 


Space  .sensible  heat  gain.  Blu  ix^r  hr 

cfm  = - — - 

1.09  Uo  -  tt) 

where  tp  =  room  dry  bulb,  deg  F,  and 
t/,  =  supply  air  dr>’  bulb,  deg  F. 


TABLE  1— REPRESENTATIVE  DESIGN  CONDITIONS 

J 

Dry  Bulb 

Wet  Bulb  1  Greii 

IIS  per  Lb  1 

Btu  per  Lb 

ESTIMATE  NO. 

l—STANDARD  DESIGN  ( 

CONDITIONS 

Outside  Conditions 

95 

75 

101 

38.6 

Inside  Conditions 

80 

67 

80 

31.6 

Difference'. 

IS 

— 

21 

7.0 

ESTIMATE  NO. 

2— ALTERNATE  DESIGN 

CONDITIONS 

Outside  Conditions 

82 

78 

140 

41.6 

Inside  Condiffons 

80 

67 

80 

31.6 

Differences 

2 

— 

60 

10.0 

TABLE  2— COOLING  LOAD  ESTIMATE  FORM 


Space  1 

Heat  Gain  • 

Ventilation  __ 
Heat  Gain 

Total 

Heat  Gain 

Sensible 

XXX 

XXX 

XXX 

Latent 

XXX 

XXX 

XXX 

Total 

XXX 

XXX 

XXX 

Sensible  beet  ratio  (sensible  -i- 

total) 

XXX 

Dry-bulb  temix'rature  difference  (/„  t,  )  de|K’nd.s 
on  the  design  of  the  air  di.stribution  .system,  particu¬ 
larly  the  manner  in  which  the  air  is  introduced  into 
the  conditional  .space.  It  may  vary  from  12  to  2.'i  deg. 
with  20  deg  being  a  commonly  usisl  temjx*rature  differ¬ 
ence.  Leaving  wet-bulb  temjH'rature  is  determined 
from  the  p.sychrometry  of  the  heat  balance: 

Total  .sensible  heat  gain,  Btu  js-r  hr 

fj  _  -  - 

1.09  X  cfm 

Total  heat  gain,  Btu  |M*r  hr 

hr  hy 

4..'>  X  cfm 

where  t,  =  lx*aving  air  dry  bulb.  d«*g  F. 
tf  =  F^ntering  air  dry  bulb,  deg  F. 
h,  =  I^eaving  air  enthalpy,  Btu  jx-r  lb. 
hy  =  Entering  air  enthalpy,  Btu  |H*r  lb. 

1.09  =  60  X  0.075  (standard  air  density) 

X  0.243  (specific  h«*at  of  air),  ami 
4..'i  =  60  X  <t.075  (.standard  air  density). 

('cjoling  and  heating  loads  are.  at  best,  an  estimate. 
They  incorporate  various  factors  of  siifety  to  allow  for 
load  variations.  These  factors  of  .safety  are  often  un¬ 
intentionally  comfiounded  when  sjiecifications  are  writ¬ 
ten  to  call  for  specific  coil  characteri.stics,  particularly 
numb<*r  of  rows  and  face  area. 

Specifying  the  Coil 

Many  specifications  call  for  two  extra  rows  of  tubes 
in  depth  to  provide  a  factor  of  safety  against  inferior 
coil  iK*rformance.  Why  ixuialize  sujx*rior  coil  i>erform- 
ance  and  add  unnece.s.sary  cost  to  the  in.stallation? 

In  order  to  provide  the  desired  factor  of  safety, 
specifications  should  call  for  leaving  dry-bulb  and  wet- 
bulb  temperatures  which  are  lower  than  calculated. 
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This  provides  the  same  factor  of  safety  with  all  manu¬ 
facturers’  coils,  retfardless  of  the  numlM*r  of  rows  each 
manufacturer  may  require. 

To  provide  a  factor  of  safety  common  to  all  manu¬ 
facturers’  coils,  the  calculated  dry-bulb  temperature 
leaving  the  coil  may  be  reduced  .several  dejtrees,  while 
maintainirift  the  .same  ratio  of  sensible  to  total  heat 


TABLE  3— COIL  PERFORMANCES  COMPARED 

4-ROW  DIRECT  EXPANSION  COILS 
Entvrinq  Air:  84  db.  70  wb 
Suction  Tomporaturo:  40  d«9  F 


Capacitiot,  par  Sq  R  of  Coil  Faca  Area* 


Coil 

Manu- 

fac- 

turar 

1  Coil 
!  Faca 
Valocity. 
fpm 

1 

B*u  par  Hr 

Laaving  Tempe-ature 

Dry  Bulb  Wat  Bulb 

Air 

Operating 

Wat. 

Inckat  w.g. 

A 

18,000 

57.9 

55.6 

0.28 

B 

17,200 

59.6 

56.5 

0.13 

C 

400 

17,100 

58.9 

57.0 

0.13 

D 

18,000 

59.6 

56.4 

0.20 

E 

17,600 

58.5 

56.1 

0.21 

F 

19.170 

57.5 

55.4 

0.21 

A 

21.200 

59.0 

56.7 

0.41 

B 

18,850 

61  8 

58.4 

0.21 

C 

500 

18.800 

60.9 

59.0 

0.24 

D 

20.300 

62.0 

57.9 

0.31 

E 

19,700 

60.8 

57.8 

0.31 

F 

21.750 

59.4 

56.9 

0.29 

B 

20.400 

63.4 

59.7 

0.29 

C 

20.400 

62A 

60.1 

0.34 

D 

600 

21.800 

64.2 

59.3 

0.45 

E 

21,330 

62.6 

59.1 

0.45 

F 

24,200 

60.8 

58.0 

0.41 

F 

700 

26,100 

61.9 

59.0 

0.53 

•  Ratingt  of  unitt 

A.  8,  C,  0. 

and  E  wara  takan  diractly  from  cata- 

log  data.  Tkara 

ara  tavaral 

inaccuraciat  in  tka  data. 

dua  to  Ufa 

of  obtolata  piycbromatric  data.  Ratinqt  for  P  unitt  ara  batad  on 
valuat  of  anthalpiat  from  currant  iuua  of  ASHRAE  Guida. 

COMPARISON  OF  COIL  CONSTRUCTIONS 

Unit  A — %-lncb  OD  coppar  tubat.  I  25  64  inchat  on  cantar;  7.2 
aluminum  helical  Rrn  par  inch  (6.5  for  coppar). 

Unit  f — )(|*inch  OD  tinnad  coppar  tub^,  2:nchat  on  cantar;  aiqht 
2-inch  tquara  fint  par  irtch. 

Unit  C— ^-inch  OD  coppar  tubat,  I  •/}  inchat  on  cantor;  6  '/j  plate 
Fnt  par  ii«ch. 

Unit  0— %-inch  OD  coppar  tubat,  I  inchat  on  canter;  B  plate 
fint  par  inch. 

Unit  E— %>inch  OD  coppar  tubat,  approiimatoly  2  inchat  on  cantar; 
7  */}  ptata  fint  par  inch. 

Unit  F— Vi-inch  OD  coppar  tubat.  I  V4  inchat  on  cantar;  8  plata 
fint  par  inch. 


removal.  To  do  this,  the  calculated  conditions  of  air 
entering  and  leaving  the  coil  are  marked  on  a  p.sy- 
chrometric  chart.  A  straight  line  is  drawn  between 
these  points,  and  a  dry-bulb,  several  degrees  below  the 
calculated  leaving  dr>'-bulb  and  on  this  line  is  selected. 
The  corresponding  wet-bulb  is  noted.  The  new  dry- 
bulb  and  wet-bulb  then  becomes  the  basis  for  the  coil 
specifications. 

Example 

A.ssume  that  a  direct  expan.sion  cooling  coil  is  re¬ 
quired  to  cool  the  calculated  air  quantity  from  84 
db — 70  wb  entering  to  59.4  db,  56.9  wb  leaving  the 
coil,  ba.sed  on  an  actual  cooling  load  estimate.  To  pro¬ 
vide  a  factor  of  safety,  the  .specifications  could  call  for 
coils  to  be  selected  for  54  db  and  53.5  wb  leaving  the 
coil.  This  maintains  the  same  ratio  of  .sensible  to  total 
heat  removal  as  originally  calculated. 

For  the  calculated  leaving  conditions  of  59.4  db  and 
56.9  wb,  a  4-row  coil  could  be  u.sed  with  %-inch  OD 
tubes  spaced  on  lV»*inch  centers.  I.,eaving  conditions 
n*commended  for  si)ecification  punw.ses,  54  db  and 
53.5  wb,  would  require  a  6-row'  coil,  with  an  actual 
performance  of  53.8  db  and  52.8  wb.  On  the  other 
hand,  .some  manufacturers’  publi.shed  performance  rat¬ 
ings  indicate  that  5  rows  for  the  calculated  conditions 
and  7  rows  for  the  .specified  condition  .should  be 
selected.  This  analy.sis  is  shown  in  Tables  3  and  4. 

High  cooling  and  dehumidifying  capacities  of  cool¬ 
ing  coils  can  be  achieved  by  incorporating  seemingly 
unimportant  de.sign  features,  such  as  clo.ser  spacing 
of  copper  tubes.  As  an  example,  consider  %-inch  OD 
copper  tubes  spaced  on  1^4 -inch  centers  compared  to 
IV2  -inch  tube  .spacing.  On  a  30-inch  fin  width  cooling 
coil,  there  are  23  of  the  closer  spaced  tubes;  iy2-inch 
or  greater  spacing  provides  a  maximum  of  20  tubes 
in  the  face.  This  means  that  the  coils  using  the  clo.ser- 
spaced  tubes  provide  15%  more  prime  .surface  per 
.square  foot  of  coil  area  and  con.sequently  superior 
t)erformance. 

Engineers  should  lake  full  advantage  of  superior 
coil  performance  by  specifying  dry-bulb  and  wet-bulb 
temperatures  leaving  the  coil  which  incorporate  a  fac¬ 
tor  of  .safety,  and  place  the  re.sponsibility  on  the 
manufacturer  by  selecting  coils  from  his  published 
data.  Specifying  a  definite  number  of  rows  for  all 
manufacturers’  coils  definitely  does  not  provide  this 
same  protection. 


table  4— comparison  of  coil  for  calculated  and  specified  conditions 


Laaving 

Coil 

Tamparatura 

Factor 
of  Safety 

Btu  par  Hr  i 

Tuba  Spacing  — -  1 

-•/l  Inck 

Tube  Spacing  — 

l-l/l  Inck 

Leaving  Coil 

1  Tamparatura  | 

No.  I 

1  Capacity 

Leaving  Coil 
Tamparatura 

1 

j 

'  No.  1 
Rowt 

Capacity 

Btu  par  Hr 

Factor  | 

•  Btu  par  Hr 

Factor 

(Da!ign)  | 

'  DB  I 

WB 

Rowt* 

1 

1  SqR  1 

Faca  Araa 

of 

DB 

WB 

SqR 

Faca  Area 

of 

Safety 

Calculatad  Condition! 

59.4  db-56.9  wb 

— 

58.3 

56.7 

5 

22,000 

59.4 

56.9 

4 

21,750 

_ 

Spacifiad  Condition! 

54.0  db-53.5  wb 

22% 

53.9 

53.0 

7 

27.200 

2^% 

53.B 

52.B 

6 

27,400 

28% 

If  coil  conn«c6ont  aro  roquirod  on  Mmo  ond,  6  and  8  row  coils  would  ba  nacaiiary. 


NOTE:  Tabla  batod  on  an  antaring  tamparatura  of  84  db-70  wb;  and  an  avaporafing  tamparatura  of  40  dag.  Tha  coil  faca  valocity  it  500  fpm. 

Whila  tka  graatar  tuba  spacing  raquirat  5  rowt  and  7  rows  for  tha  calculatad  and  tpacifiad  cendWont  ratpactivaly,  and  tha  clotar 
tpacing  raquirat  4  and  6  rows  ratpac6valy.  tka  anginaar  it  auurad  at  laatt  of  kit  tpacifiad  factor  of  tafaty  in  aitkar  cata. 
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Reports  to  NDHA  convention  show  advances  in 


Operation  of  District  Steam 

A.  F.  METZGER 

Supervisor  of  Steam  Utilization,  Allegheny  County  Steam  Heating  Company, 

Pittsburgh,  Pa. 


Abstracts  of  some  of  the  many  papers  that  were  presented  at  the  annual  meeting 
of  the  National  District  Heating  Association  that  was  held  in  Asheville,  N.  C. 
This  is  Part  2  of  a  two-part  report. 


is  a  continuation  of  a  report  of  the  51st  annual 
convention  of  the  National  District  Heatinjt  Asso¬ 
ciation.  Followinjr  are  abstracts  of  .some  of  the  iwijiers 
presented. 

Customers'  Demands  and  Demand  Limiters  in  Philadelphia 

A.  T.  Lukens.  Philadelphia  Electric  Co.,  described 
the  use  of  steam  demand  limiters  by  his  company  and 
the  effect  they  have  on  improving  system  load  factor. 
The  paper  pointed  out  that  Philadelphia  has  a  de¬ 
mand  rate  of  25  cents  per  lb  per  hr  for  the  first  250 
lb  per  hr  and  20  cents  per  lb  per  hr  for  additional 
demand.  The  commodity  rate  is  55  cents  per  m  lb 
for  the  first  100  m  lb  and  45  cents  per  m  lb  in  ex¬ 
cess  of  100  m  lb.  This  rate  applies  for  the  eight  heat¬ 
ing  season  months.  To  apply  the  rate,  demand  meters 
are  installed  on  all  .services  with  demands  over  500 
Ib  per  hr.  For  those  under  this  demand,  demand 
limiters  (flow  limiting  orifice.s)  are  installed  to  limit 
the  demand  to  the  customer’s  requirements.  How¬ 
ever,  if  for  .some  reason  any  of  the  small  customers 
desire  a  demand  meter,  one  wMl  be  in.stalled  for  a 
monthly  charge  of  $4  for  each  of  the  eight  heating 
months. 

Since  the  Philadelphia  company  enjoys  an  annual 
-system  load  factor  of  .37.3%,  the  highest  among  major 
steam  companies,  it  is  interesting  to  .see  how  much 
effect  the  demand  limiters  have  on  attaining  such  goo<l 
results.  Mr.  Lukens  .showed  that  of  626  meters  181  or 
29%  had  limiters.  However  on  the  basis  of  non-coin¬ 
cident  steam  load.s  the  total  of  all  demands  was  1.920,226 
lb  per  hr  of  which  36,526  lb  per  hr  was  fixed  by 
limiters.  On  this  basis  the  fixed  demands  is  only  1.9% 
of  the  total  which  indicates  that  their  effect  on  sys¬ 
tem  load  factor  is  almost  negligible.  From  this  it  mu.st 
be  concluded  that  most  of  the  good  system  performance 
is  due  to  the  larger  customers  regulating  their  de¬ 
mands  to  take  advantage  of  the  provisions  of  the  de¬ 
mand  rate.  This  was  confirmed,  Mr.  Lukens  said,  by 
contacting  cu.stomers  to  learn  how  they  operate  their 
heating  .systems. 

New  Steam  Plant  in  Philadelphia 

Bently  Harper,  Philadelphia  Electric  Co.,  pre.sented 
a  paper  describing  the  planning  and  construction  of 
a  new  steam  plant  to  provide  for  the  increasing  steam 
load  in  the  Society  Hill  and  Independence  Mall  sections 


of  Philadelphia.  It  was  decided  to  locate  the  new  plant 
in  the  .southeast  comer  of  the  steam  distribution  loop 
which,  with  the  exi.sting  three  plants,  would  make  it 
|K>ssible  to  supply  steam  at  each  of  the  four  comers 
of  the  .sy.stem  and  improve  steam  pressure  where  it 
had  been  decreasing  due  to  added  lojid. 

The  .selected  plant  location  was  on  the  site  of  the 
old  Edison  Electric  SUition  adjacent  to  the  company’s 


Fig.  I .  Construction  of  framowork  for  stack  for  naw  Edison 
Staam  Station  in  Philadelphia. 


22-story  office  building  in  the  downtown  area  of  the 
city.  This  meant  that  the  plant  and  stack  had  to  be 
architecturally  acceptable  to  the  city  authorities  and 
the  stack  emi.ssion  had  to  clear  the  structures  in  the 
area. 

One  of  the  novel  features  of  the  design  was  the 
determination  of  the  prot>er  .stack  height.  This  was 
accomplished  by  making  a  model  of  the  new  plant  and 
.stack  and  all  of  the  existing  buildings  within  a  radius 
of  2100  ft.  The  model  was  made  on  a  scale  of  1  to  300 
and  in  forty  sections  .so  it  could  be  tested  in  the  wind 


70 


SirTEMIER,  1Y40.  AIR  CONDITIONINO,  HEATING  AND  VENTILATING 


Fig.  2.  Completed 
stack  and  its  brick 
enclosure.  Bricks 
around  the  stack 
have  not  yet  been 
discolored  by  the 
elements. 


tutiiu‘l  at  th«-  L'iiiv<T.sity  of  .MichiKaii  for  dif¬ 

ferent  dini-tion.H  of  the  wind.  The  .stark  in  the  model 
was  adjustable  as  to  height  to  check  the  proper  ele¬ 
vation  needed.  .\  total  of  1)40  te.st  runs  were  made 
usiriK  different  stack  heights  and  emission  velocities 
and  with  the  wind  from  eijrht  different  directions. 
As  a  result  of  these  te.sts  it  wa.H  detemiind  that  the 
stack  heiKht  should  fn*  .175  ft  above  jrrade  which  is 
50  ft  above  the  Edi.son  Buildinir’s  roof. 

The  stack  was  constructed  up  one  side  of  this  build¬ 
ing  in  a  unique  three  sided  brick  enclosure  which 
miitches  the  Edison  Ruildintr.  The  .supportinjr  steel 
frame  is  composed  of  three  main  columns  which  are 
the  iKiuivalent  of  18-inch  pipe  on  the  outside  but  the 
wall  thicknesses  vary  from  S^^-inch  for  the  bottom 
sections  to  *i-inch  for  the  top  sections.  The  column 
sections,  which  were  40  ft  in  lenjrth,  were  welded  to¬ 
gether  and  then  filled  with  concrete  for  extra  .strenjrth. 
Interconnectinv  steel  w’ork  tied  the  columns  tojrether 
and  provided  supi)ort  for  the  brick  work.  See  Fijrs 
1  and  2. 

The  station  was  desi^'tHHl  to  hou.se  four  js'ak  load 
l)oilers  with  only  two  in.stalled  initially.  Each  boiler 
can  generate  216.000  lb  per  hr  continuously  and  240,000 
lb  per  hr  maximum  for  one  hour.  Steam  conditions 
are  190  psi  and  460  dejr  F.  Boilers  are  Riley,  Tyi>e 
R.  S.  unit.s,  two  drum  vertical  tube  with  completely 
water  cooled  furnaces.  Each  boiler  is  equipped  with 
six  B  &  W  steam-atomizinpr,  Y-jet,  circular  oil  burners 
usinjr  No.  2  oil  for  lijrhtinjr-off  and  No.  6  for  .steam 
generation.  The  boilers  are  equipped  with  mechanical 
flyash  collectors 

The  pre.sent  in.stalled  cost  is  $10  per  lb  per  hr  of 
jrross  caiwcity.  When  the  la.st  two  boilers  are  installed, 
the  cost  should  average  $8  per  lb  per  hr. 

Coal  Evaluation  at  Cleveland  Electric  Illuminating  Co. 

H.  T.  Rutkow.ski  and  R.  G.  Schuerprer,  Cleveland 
h^lectric  Illuminatinpr  Co.,  are  authors  of  a  paper  de- 
.scribinfr  a  method  of  appraising:  the  relative  worth  of 
coal  as  deliver«*d  to  the  plants.  Since  the  Cleveland 
Co.  burned  .IV2  million  tons  of  coal  in  1959,  it  is  ob¬ 
vious  that  the  cost  of  coal  repre.sents  a  major  item 


of  expen.se,  since  coal  is  not  of  uniform  quality,  a 
method  of  determining  its  relative  worth  is  highly 
desirable.  The  essence  of  the  sy.stem  described  is  ex¬ 
pressed  by  the  etjuation  for  Relative  VV'orth  Factor 
(RWF)  or: 

Btu 

R  w  F  =  - +  (4.00-M)  F„  +  (11.00-A)  F,  -t- 

12, .500 

(3.00-S)  F, 

Where:  Btu  =  heating  value,  as  received 
M  =  moisture,  as  received 
F»  =  moisture  adju.stment  factor 
A  =  %  a.sh,  as  received 
F,  =  a.sh  adjustment  factor 
S  =  %  sulfur,  as  received 
F.  =  sulfur  adjustment  factor 

The  RWF  factor  is  equal  to  the  ratio  of  the  heat¬ 
ing  value  of  the  particular  coal  to  the  heating  value 
of  standard  coal,  plus  terms  which  correct  for  deviation 
of  moisture,  ash  and  sulfur  from  the  .standard  tests. 

The  adju.stment  factors  for  moi.sture,  a.sh,  and  sul¬ 
fur  are  derived  from  cost  accounting  records  which 
show  the  variation  in  maintenance  and  operating  cost 
due  to  variations  of  these  substances  in  the  coal  fired. 

After  determining  the  average  weighted  monthly 
coal  analysis  for  the  .system  and  for  each  mine,  the 
w'eighted  co.st  of  average  coal  in  the  yards,  the  cost 
of  coal  at  each  mine,  the  cost  of  freight  from  each 
mine,  and  the  handling  charge  of  standard  coal  at 
each  plant;  the  evaluation  of  coal  from  any  mine  at 
any  plant  can  be  determined. 

Hot  Water  vs  Steam  for  Space  Heating  Campus  Buildings 

S.  VV'.  Miller,  Jr.,  John  J.  Nesbitt  Co.,  pre.sented  a 
paper  which  showed  the  advantages  of  hot  water  heat¬ 
ing  sy.stems  over  steam  heating  systems.  He  claimed 
that  the  trend  to  hot  water  heating  was  brought  about 
by  the  development  of  forced  circulation  systems.  The 
trend  has  been  .so  great  in  the  residential  field  that  it 
has  practically  replaced  steam  in  hydronic  heat  ap¬ 
plications.  In  the  larger  commercial  and  institutional 
buildings,  the  changeover  from  steam  to  hot  water 
has  b<'en  only  within  the  last  few  years  on  a  nation¬ 
wide  basis. 

Mr.  Miller  .said  that,  today,  probably  three-fourths 
of  the  new  public  schools  and  college  buildings  in  the 
U.  S.  are  being  equipped  with  hot  water  systems  as 
compared  to  le.ss  than  10%,  ten  years  ago.  The  author 
went  on  to  explain  the  advantages  of  greater  comfort, 
lower  first  cost,  and  lower  operating  cost  which  he 
claims  make  hot  water  heating  more  desirable  for 
campus  buildings. 

Records  In  An  Expanding  Campus 

R.  G.  Karch,  Cornell  University,  in  his  paper  told 
of  the  need  for  keeping  records  of  utilities  on  the 
campus.  Due  to  the  rapid  expansion  of  modem  univer¬ 
sities  it  is  very  helpful  to  have  operating  records  on 
old  buildings  to  help  design  better  new’  buildings. 
Since  the  Utilities  Department  is  run  on  a  business¬ 
like  basis,  it  is  run  on  a  budget  and  a  .steam  rate  is 
established  to  lu'rmit  the  various  buildings  to  plan 
their  expenditures.  Mr.  Karch  stated  that  recently 
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a  new  cost  record  was  started  for  each  of  the  aca¬ 
demic  endowed  buildings,  which  shows  jfross  square 
footajre.  routine  maintenance,  special  projwts,  ciire 
of  buildinjrs,  heat,  electricity,  water  and  sewer.  From 
this  record,  it  was  most  interesting  to  find  that  the 
cost  of  heatinjf  laboratory  buildings  averaKed  $0.15 
j)er  .square  foot,  cla.ssrooms  $0.75,  and  libraries  $0.05 
|H*r  .sq  ft.  It  was  also  interestintr  to  note  that  bulidin^s 
built  at  ('ornell  40  to  50  years  ajro  show  heatintt  co.sts 
from  $0.07  to  0.10  per  .sq  ft  whereas  the  new  ones  with 
their  larpe  window  areas  averatje  $0.1. ‘1  to  $0.10  i)er 
sq  ft. 

Stoker  Castings  and  Welded  Stacks 

W.  M.  Dull  and  J.  A.  Rohrig,  The  Detroit  Edi.son 
Company,  presented  a  paper  which  discus.sed  two 
subjects;  (1)  the  deterioration  of  .stoker  castintr:*  due 
to  hijfh  temperatures  and  (2)  the  collap.se  of  a 
welded  stack  due  to  low  temiH-rature. 

The  first  subject  was  concerned  with  the  burniiiK  of 
Kfay  cast  iron  nose  plate  castings  in  underfeed  stokers. 
The  average  life  of  the  gray  cast  iron  parts  was  only 
about  lour  months.  .An  investigation  was  made  to 
determine  if  plates  made  of  other  metals  would  have 
longer  life.  No.se  plates  of  chilled  white  cast  iron, 
chilled  white  cast  iron  containing  2.^c  chromium,  nickel 
chromium  white  cast  iron  and  .standard  gray  cast 
iron  were  placed  side  by  side  in  a  stoker  in  the  Bea¬ 
con  St.  plant.  Only  minimal  improvement  occurnsl 
which  showed  conclusively  that  cast  iron  even  though 
containing  moderate  quantities  of  chromium  and  nickel 
could  not  .survive  the  12(K)  to  1400  deg  tem{)erature.s. 
The  next  metal  tried  was  an  alloy  cast  steel  de.scrilHKl 
as  Grade  HK.  .ASTM  .^297-55.  This  alloy  has  a  nom¬ 
inal  composition  of  25'c  chromium  and  20'’f  nickel 
and  has  been  used  frequently  with  succe.ss  at  tempera¬ 
tures  up  to  2000  deg.  After  five  months  .service,  no.se 
plates  of  this  cast  alloy  were  found  to  l>e  in  excellent 
condition.  The  only  fault  was  the  development  of 
small  fatigue  cracks  which  were  eliminated  in  later 
tests  by  changes  in  the  .shape  and  design  of  the  plates. 

The  apparent  di.sadvantage  of  the  ca.st  alloy  plates 
was  their  high  first  cost.  Such  ca.stings  of  alloy  HK 
co.st  about  $1.50  per  lb  whereas  grey  iron  cost  only 
;’0  to  .35  cents  per  Ib.  However,  when  all  economic  fac¬ 
tors  were  taken  into  consideration,  the  HK  alloy  plates 
proved  to  be  extraordinarily  less  ex|K‘n.sive.  Whereas 
the  life  of  the  ca.st  iron  jdates  was  only  four  month.s,  the 
HK  plates  are  expected  to  la.st  five  years  which  means 
that  the  latter  would  only  have  to  be  changed  once 
while  the  others  were  lM*ing  changed  15  times.  On 
this  basis,  the  annual  co.st  of  the  cast  iron  plates  plus 
labor  for  installing  for  .5  boilers  was  e.stimated  to  b<* 
$7,380  per  year  while  that  for  the  stainle.ss  steel  plates 
was  estimated  to  be  only  $1382  per  year.  When  cost 
of  boiler  and  turbine  outage  are  taken  into  considera¬ 
tion,  the  annual  co.st  of  cast  iron  is  $16,.560  per  year 
against  $1382  for  the  alloy  HK  stainless  steel  plates. 

The  second  subject  was  concerned  with  the  failure 
of  welded  steel  stacks  at  low  temin-rature.  Concern 
developed  when  an  all-welded  .steel  stack  at  the  Fi.sk 
Station  of  Commonwealth  Edi.son  Co.  in  Chicago  failed 
.suddenly  in  .January,  1959,  and  came  down  in  many 
pieces  on  the  plant  roof.  At  the  time  the  .stack  faiUnl, 
the  temperature  was  about  —10  deg  and  the  plant  had 
been  out  of  sf'rvice  alwut  a  month.  This  stack  was  one 


of  the  first  all-welded  stacks  and  was  built  about  19.19. 

Chemical  Cleaning  of  Boilers 

.1.  P.  Engle.  C.  E.  F'ox  and  K.  B.  Rosen,  Dow  Chemi¬ 
cal  Co.,  in  their  paiH*r,  forcibly  iwinted  out  that  chemi¬ 
cal  cleaning  will  restore  operating  efficiency  and  will 
extend  useful  sen  ice  life  of  much  jjower  plant  o|)erat- 
ing  iHiuipment.  The  wisdom  of  the  adoption  of  chemical 
cleaning  on  a  iH*riodic  basis,  was  jwinterl  out. 

Photographs  were  presented  to  show  that  removal  of 
mill  .scale  from  new  equipment  as  well  as  removal  of 
oix*rational  deposits  is  advisable  to  obtain  rated  design 
|H*rformance.  The  photographs  further  iK)inted  out  the 
netnl  for  re.search  facilities  for  conducting  inve.stiga- 
tions  in  metallurgy,  chemi.stry,  engineering  and  cor¬ 
rosion  mechani.sms.  This  technology,  leading  to  the 
safest  and  .surest  methods  in  chemical  cleaning,  is  in¬ 
surance  involving  ex|H*n.Hive  equipment.  The  presenta¬ 
tion  of  several  unique  applicational  twhniquea  to 
chemical  cleaning  indicates  that  re.s«*arch  efforts  are 
keeping  pace  with  the  demand  for  improved  methods 
of  application. 

Turbin®  Type  Steam  Meters 

.1.  W.  .Mthouse.  Jr.,  Philadelphia  Electric  Co.,  pre- 
sente<l  a  very  scholarly  iKi|s*r  in  which  wjuations  were 
develo|M*d  dest’ribing  the  th»*ory  of  ois*ration  of  turbine 
type  steam  meters,  and  .several  alternate  methcnls  wen* 
de.scrib«“<i,  in  detail,  for  te.sting  them  with  air.  The  rela¬ 
tive  merits  of  several  testing  methcnls  were  indicated, 
as  they  relate  to  the  needs  of  individual  te.sting 
lalx)ratories. 

The  pajHT  conclu<led  that  the  development  of  com- 
I)rehensive  algebraic  theory  of  turbine  meter  oiktu- 
tion  leads  to  ladter  understanding  of  meter  |H*rform- 
ance,  and  allows  preci.se  development  of  air  te.sting 
methods.  This  evolves,  through  practical  test  and  in- 
.ser\ ice  exp<*rience,  into  recognition  that  design  im¬ 
provements  are  indicated  that  will  re.sult  in  more 
.accurate  metering  over  wider  range  loads. 

St)ecific  design  improvements  are  desirable  as  re¬ 
gards  (I>  damping  water  temjM-rature  comiH‘n.sation, 
(2)  overload  comiwnsation,  and  (3)  light  load  com- 
jwn.sation.  Succe.ssful  developments  achieving  these 
sjH-cific  iK)ints  w<»uld  undoubtedly  re.sult  in  a  meter 
with  a  b«*tter  load  rangeability  and  widen  the  ap|»lica- 
tions  oiK-n  to  turbine  tyjs-  meters. 

Steam  Line  Under  Schuylkill  River 

E.  -\.  Clymer,  .Ir.,  Philadelphia  EUftric  Co.,  in  his 
pai)er  gave  a  comprehensive  <le.scription  of  the  design 
and  construction  of  a  new  stesim  line  which  consi.HU*d 
of  .3700  ft  of  2<>-irich  pijK*  and  800  ft  of  16-inch  piiM*. 
The  line  was  designed  to  .supply  an  ultimate  load  of 
500,000  Ib  jK-r  hr  at  200  psig.,  450  deg  max.  It  is  of 
all-welded  con.struction  with  3-inch  thick  aslx'.stos  in¬ 
sulation,  covered  with  a  watertight  jacket,  and  in.stall- 
ed  inside  a  reinforced  concrete  conduit  except  at  the 
locations  descrilxsl  in  this  pa|x*r.  Th»*s«*  two  locations 
along  the  .selected  route  pre.sented  difficult  installation 
conditions,  namely  the  Schuylkill  River  and  the  Penn- 
.sylvania  Riiilroad  cro.ssings,  which  made  it  necc*s.sary 
to  devise  a  sptx'ial  design  ami  methml  of  installation 
at  each  location. 
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CONTROL  SYSTEMS 
FOR  AIR  DISTRIBUTION  IN 
-LARGE  BUILDINGS 


Control  systems  for 


Air  Distribution  in  Large  Buildings 


JOHN  E.  HAINES 

Vice  President,  Minneapolis-Honeywell  Regulator  Company, 
Minneapolis,  Minn. 


A  comprehensive  discussion  of  the  various  systems  of  controls  for  the  air  handling 
systems  in  large  multi-story  buildings.  Included  are  basic  systems  for  controlling 
both  volume  and  temperature  of  the  air  discharged  from  terminal  mixing  units. 


"^7 ARYING  heatintr  and  coolinjr  d»*mand.H  u.sually 
^  exi.«»t  in  large  multi-.ston.’,  multi-room,  commercial 
building.s.  Sen.sible  and  latent  heat  rt^juirements  have 
always  existed,  but  modern  exterior  design  may  make 
these  requirements  more  drastic.  In  addition,  modern 
lighting  and  other  interior  heat  producing  ecjuipment 
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Fig.  I.  Single  duct  system  with  reheat. 

magnify  internal  load  variations.  The.se  changing  loail 
condition.s  can  only  be  detected  and  corr«‘ctive  action 
taken  by  the  utilization  of  air  conditioning  sy.stems 
that  lend  them.selve.s  to  individual  room  or  siwice  con¬ 
trol.  The  control  must  be  in  two  direction.s,  that  is, 
adding  or  removing  heat  as  the  situation  demands. 

The  large  multi-.storj’,  multi-room,  commercial  build¬ 
ings  usually  have  a  large  jierimeter  area  relative  to 
their  total  floor  area;  the  jx^rimeter  area  is  defined  as 
a  space  approximately  18  to  20  ft  in  depth  from  the 
outside  wall.s.  The  interior  areas  of  this  type  of  build¬ 
ing  when  conditioned  usually  utilize  .some  type  of  cen¬ 
tral  air  handling  .system.  There  are  al.so  a  variety  of 
individual  jx'ripheral  air  conditioning  units  applicable 
to  conditioning  the  perimeter  areas.  It  is  not  the  intent 
of  this  reference  .section  to  single  out  any  particular 
type  or  combination  of  sy.stems  for  every  job,  but  to 
surv'ey  a  variety  of  systems  and  to  review  the  metho<ls 


of  control  that  may  be  commonly  encountered  in  the 
large  building. 

Kach  application  must  lx*  studied  and  a  .sel<*ction 
made  l>ased  primarily  uiH>n  performance  and  cost.  In 
l(M>king  at  the  cost  picture,  it  is  neces.siiry  to  look 
lH*yond  the  initial  cost  of  in.stallation.  The  o|x*rating 
and  maintenance  cost.s  as  well  a.s  ea.H«*  of  .sendcing  are 
al.so  imfiortant  factors  in  considering  the  total  owning 
and  ojK*rating  cost  to  the  owner.  Liki'wi.se,  rentable 
space  occupitxl  by  the  air  conditioning  isjuipment  must 
1m*  considered  in  this  total  cost. 

Conditioning  the  interior  Building  Area 

Interior  areas  of  large  buildings  nuiy  be  conditioneil 
satisfactorily  by  utilizing  a  zone  controlhtl  air  di.stri- 
bution  sy.stem.  While  it  would  be  highly  desirable  to 
have  a  complete  year-round  air  handling  system  for 
each  zone,  the  economics  and  spju’e  nMjui remen t.s  make 
is  virtually  imix)ssible.  The  single  central  air  handling 
system  which  can  .satisfy  the  varying  r»“r|uirements  of 
many  zones  is  a  nec»*.ssify.  \  basic  advantage  of  the 
central  air  handling  .system  is  the  concentration  of 
.system  comiionents  at  a  centralized  Ifx-ation.  Acces.s 
doors,  at  the  conqKHient  locations,  pro\ide  for  ea.se  of 
in.siM*ction,  cleaning  and  .servicing.  A  considerable  vari¬ 
ation  exi.sts  in  the  Iwation  of  fan  r«K>m.s  within  the 
building.  In  .some,  a  fan  r<K)m  is  located  on  every  floor. 


Fig.  2.  Multi-zone  air  conditioning  unit. 
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frequently  two  or  more  p<*r  floor.  Other  buildin^.s  locate 
air  hundlinR  equipment  on  every  third  floor.  To  reduce 
casta,  simplify  installation  and  maintenance,  and  avoid 
the  use  of  rentable  space,  fan  room.s  may  .sometimes  be 
found  in  two  locations — in  the  basement  to  handle  the 
low’er  half,  and  on  the  roof  or  upi)er  floor  to  supply  the 
top  half. 

Typical  of  the  air  handling;  systems  that  may  be 
utilized  to  condition  interior  areas  are  the  single  duct 
with  reheat,  Kijr.  1,  the  multi-zone  air  conditioninsr 
unit,  F'itr.  2,  and  the  split  .system,  Fi>?.  3. 

With  the  sin^rle  duct  .system  as  shown  in  F'ijr.  1. 
reheat  coils,  either  steam  or  hot  water,  are  j^enerally 
hx’atiHl  in  br:inch  ducts  to  each  zone.  The  coil  valves 
r  are  controlled  by  thermostats  T  Iwated  in  each  of 
the  zones.  The  thermostats  function  to  vary  the  tem- 
|H*rature  of  the  air  that  is  delivere<l  to  each  zone  (.4, 
H  and  D  in  accordance  with  its  r**quirements.  Each 
floor  can  be  split  into  .several  zones.  This  ty[)e  system  is 
economical  in  initial  cost,  and  if  cold  air  is  supplied 
to  the  reheat  coils,  is  cniwtble  of  simultant^ous  heatinv 
and  coolin?  of  adjacent  zones. 

The  multi-zone  air  conditioninsr  unit,  Fisr.  2,  is  de- 
sisrne<l  to  supply  conditioned  air  to  two  or  more  zones. 
Thes«*  units  may  la*  field  a.ssembltKl  or  are  available  as 
lackatred  units  in  which  various  comi)onents  and 
acce.ssories  can  la*  added  to  satisfy  individual  job  re¬ 
quirements.  The.se  units  are  well  adapt(*<l  to  handle 
the  interior  heatinjr  and  coolinjr  najuirements  of  larjre 
buildintrs.  The  temfa*rature  of  the  air  discharjred  into 
each  zone  is  coiit rolled  by  a  zone  thermostat  T  oja*r- 
atinjr  a  damja-r  actuator  M  on  each  zone  mixintr 
damja'r.  The  resultin^r  mixture  from  the  hot  and  cold 
clocks  can  then  maintain  the  desired  comfort  condi¬ 
tions  in  the  individual  zone. 

The  system  shown  in  F'ijr.  3  is  fn*quently  utilized 
when  addin^r  central  air  conditioninK  to  an  existinjr 
buildinjr.  Durinjr  the  winter  cycle,  heatinjr  to  the  zone 
ar**a  is  controlh'd  by  a  zone  thermostat  T,  o|a*ratin}r  a 
n*heat  coil  valve  at  the  central  air  handlitnr  .system. 
Hranch  ducts  from  the  central  .sy.stem  extend  into  the 
|a*rimeter  spaces  and  deliver  air  to  heat  and  ventilate. 
Supplementary  heatinjr  in  the  iH*rimeter  spaces  is 
indefK’ndently  cnntroll«*d  by  sjvice  th<*rmostats  T  ojwr- 


Pig.  3.  Floor  plan  of  a  split  system. 
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atinjr  valves  on  the  existinjr  radiation.  On  the  summer 
cycle,  the  air  handling  .sy.stem  provides  cooling'  to  both 
areas. 

Conditioning  the  Perimeter  Building  Area 

Perimeter  exposures  in  multi-room,  multi-story 
buildinirs  pre.sent  difficult  problems  relating  to  solar 
and  transmis.sion  factors.  For  this  rea.son  perimeter 
areas  must  Im?  given  sinx-ial  consideration.s.  The  solar 
factor  may  change  from  maximum  to  zero  within  a 
f«‘W  minutes.  The.se  factors  may  be  greatest  at  different 
times  of  the  day  in  different  parts  of  the  building.  To 
provide  uniform  comfort  conditions  in  all  areas  simul- 
tanc'ously,  it  is  neces.sarv'  to  provide  a  high  degree  of 
zoning.  When  internal  heat  gains  change,  due  to  occu- 
pjincy,  the  flexibility  of  the  perimeter  air  conditioning 
unit  mu.st  also  p^^rmit  the  increase  or  decrea.se  of  capac¬ 
ity  within  limits. 

With  pre.sent  day  construction  costs  requiring  a 
maximum  nitio  of  u.sable  floor  areas  to  building  cubage, 
the  space  retjuired  by  the  air  conditioning  sy.stem 
assumes  increasing  imi:)ortance.  The  development  of 
l»erimeter  heating  and  cooling  units  has  been  in  the 
direction  of  either  eliminating  ductwork  entirely  or 
n*<luction  of  duct  size  to  conserve  space. 

Perimeter  air  conditioning  .systems  may  be  classified 
in  many  ways.  In  fact,  there  are  so  many  classifications 
that  one  may  feel  that  it  is  difficult  to  become  familiar 
with  them.  In  looking  at  the  .systems  from  their  pri¬ 
mary'  air  and  water  distribution  means,  they  can  be 
divided  into  three  general  categories. 

1.  All-n'nter  and  vn-nir.  These  systems  maintain  de- 
sinnl  space  conditions  without  the  use  of  any 
primary  air  supply.  The  perimeter  units  are  self- 
contained  having  water  and  or  direct  expansion 
coils  and  unit  fans  to  distribute  conditioned  air 
within  the  space. 

2.  Part  u'ofer  and  part  air.  This  sytem  maintains 
desired  space  conditions  by  supplying  part  of  the 
air  from  a  pre-conditioned  primary’  .source  and 
part  induced  over  secondary’  water  coils  in  in¬ 
duction  type  room  units. 
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Rg.  5.  Pneumatic  control  of  a  single  seated  coil  valve. 


3.  All-air  and  no-water.  This  .system  maintains  de¬ 
sired  space  conditions  by  mixinir  hot  and  cold  air 
supplied  to  terminal  mixinpr  units  by  a  dual  duct 
air  distribution  system. 

ALL-WATER  AND  NO-AiR  SYSTEMS 

Typical  of  the  perimeter  air  conditioning  units  that 
utilize  no  primary  air  supply  are  the  fan-coil  units  and 
remote  .self-contained  air  conditioninjr  units. 

Fan-Coil  Units 

The  basic  components  that  are  found  in  a  fan  coil 
unit  are  illustrated  in  Fijr.  4.  These  units  are  typically 
installed  under  windows  but  are  available  for  mountinjr 
on  floor,  wall  or  ceiling.  The  under-the-window  location 
is  probably  favored  as  it  minimizes  the  downdraft 
from  exterior  walls  and  (rla.ss  durin^r  cold  weather.  The 
fan-coil  unit  is  part  of  a  year-round  air  conditionin>r 
.system  with  water  beintr  u.sed  as  the  heatintr  and  cool- 
injr  medium.  The  di.stribution  is  accomplished  by  me¬ 
chanically  circulatin);  the  water  between  a  central 
source  and  the  coil  in  each  remote  unit.  An  additional 
pipinpr  circuit  is  frequently  connected  to  the  drip  pans 
of  the  individual  room  units  for  the  removal  of  con¬ 
densate  during?  the  coolinjr  .sea.son. 

Individual  zones  may  be  placed  on  heating  or  cool¬ 
ing  by  the  action  of  remote  .switches.  Whenever  any 
zone  is  placed  on  coolintr,  it  is  neces.sary  that  chilled 
water  be  available. 

Ventilation  air  for  the  space  in  which  the  fan-coil 
unit  is  located  may  be  supplied  locally  at  each  unit 
throuprh  an  openinsr  in  the  exterior  wall  or  more  ideally, 
with  a  branch  duct  from  the  air  conditioning  system 
.serving'  the  interior  zone.  In  this  way,  a  continuous 
.source  of  air,  dehumidifled  in  the  summer  and  humidi¬ 
fied  in  the  winter,  may  be  delivered  to  each  peripheral 
space.  Since  the  ventilation  air  from  the  interior  .sys¬ 
tem  will  be  at  a  temperature  generally  less  than  that 
maintained  in  the  space,  the  amount  of  cooling  required 
at  the  fan-coil  in  the  summer  is  decrea.sed  while  the 
heating  requirement  in  winter  is  increased. 

Application  of  fan-coil  unit  systems  to  multi-room 


buildings  provides  many  features,  among  them: 

1.  Readily  adaptable  to  individual  temivrature  con¬ 
trol  of  space. 

2.  Flexibility  of  oix^ration — since  the  fan  o|H*ration 
of  each  unit  is  inde|H*ndent  of  other  units,  a  i)ossible 
o|H*r!itional  .slaving  exists. 

3.  During  winter  o|)erati<»n,  nsluced  building  tem- 
|H‘ratures  may  Im*  maintained  at  night  through  u.se  of 
gravity  circulation  since  most  units  will  la*  shut  down 
when  the  building  is  not  wcupied. 

Under  certain  summer  o|H*rating  conditions,  .sweat¬ 
ing  of  the  unit  ciising  is  i>ossible.  This  conden.sation 
can  occur  when  the  unit  fan  is  turned  off  and  chilled 
water  continues  to  flow  through  the  coil.  The  continual 
water  flow  results  in  a  re\erse  air  circulation  and  cold 


Space  Power 


Fig.  6.  Pneumatic  control  of  a  three-way  coil  valve. 


air  flows  down  jKist  the  drip  pan,  the  fan  unit  and  into 
the  lower  |>art  of  the  unit  cjising.  A<l**quate  insulation 
and  prop<*r  application  of  controls  can  eliminate  this 
condition. 

There  are  a  wariety  of  ways  to  contnd  a  fan-coil 
'  unit:  Manual  fan  sjHsal  switch  with  a  .self-contaimsl 
automatic  water  valve  with  automatic  chang»*over  from 
summer  to  winter  operation;  a  wall  mount*‘d  thermo- 
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Fig.  7.  Electric  control  of  a  three-way  coil  valve. 
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stat  cycliiiK  (he  unit  fan;  a  manually  oiK-ratcd  water 
valve,  etc.  Examples  typically  found  in  quality  installa¬ 
tions  include  pro|)ortional  control  of  water  flow — with 
.“inKle  seated  valve,  Fi>f.  5,  or  with  three-way  valve, 
F'Ik.  6;  two-i)osition  control  of  water  flow,  Fi^-  7,  and 
multiple  fan  sp«*ed  control  in  combination  with  one  of 
the.se  flow  control  methods. 

Refer  to  Fitr.  5.  By  turninjf  the  manual  .switch  to 
"on”,  the  fan  motor  starts  and  the  electric-pneumatic 
relay  is  enerjriz«*d.  The  enertrized  electric-pneumatic 
relay  jdaces  the  valve  F  under  control  of  a  .summer- 
winter  wall  mounte<l  thermostat  T.  With  the  manual 
switch  "ofT’,  the  fan  motor  and  electric-pneumatic 
relay  are  de-enerKized  and  valve  V  is  i)ositioned  to 
stop  the  flow  of  water  throUKh  the  unit  coil. 

The  control  .system  in  Fi>?.  6  is  identical  to  that 


Fig.  8.  Multiple  speed  blower  control  with  pneumatic 
control  of  unit  coll  valve. 
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Pig.  1 0.  Pump  head  control  —  low  line  loss  system. 

Relay  li  functions  to  |H*rmit  the  supply  water  to  by- 
pa.ss  the  coil  if  the  fan  is  de-enerjfized.  This  prevents 
conden.sation  on  the  unit  casing?  durinjr  the  summer 
cycle.  Thermostat  functions  to  switch  the  space 
thermostat  T  from  heatintr  to  cooling  on  a  chanjre  in 
.supply  water  temperature.  The  .system  supply  is 
changed  from  hot  to  chilled  water  at  a  central  location. 

Power  lines  are  shown  as  PWR  and  XMFR  is  the 
transformer. 

In  Fiir.  S,  the  fan  motor  and  electric-pneumatic  relay 
are  de-enerjrized  with  the  manual  .switch  in  the  oflf  posi¬ 
tion.  The  control  valve  V’  is  closed  allow’in;r  no  flow'  of 
water  through  the  coil.  With  the  .sw’itch  in  the  “lo” 
(losition,  the  fan  and  electric-pneumatic  relay  are  ener- 
srized.  The  control  valve  is  then  under  command  of  the 
wall-mounted,  summer-winter  thermostat  T.  As  the 


shown  in  Fqt.  o.  The  only  difference  is  the  utilization 
of  th«*  thr*s*-way  valve  F  which  provides  constant  total 
tlow  of  water  in  the  supply  and  return  mains  and  mini¬ 
mum  pressure  fluctuations  at  the  individual  vjilves. 

In  Fiir.  7,  with  the  manual  switch  S  movH  to  "on”, 
both  the  fan  and  relay  K  are  energized.  This  places 
the  v;il\e  F  under  control  of  the  sjmce  thermostat  T. 


[  Kj  J  motor 


Fig.  9.  Two-coil,  four-pipe  fan-coil  unit. 


sjKice  temiH^rature  changes  in  a  direction  to  open  the 
valve  with  respect  to  flow  through  the  coil  (either 
summer  or  winter  operation,  the  pneumatic-electric 
relay  functions  to  .switch  the  fan  motor  from  "lo”  to 
“hi”  speed.  With  the  valve  in  the  full  open  position, 
the  fan  motor  cycles  between  these  two  speeds  to  main¬ 
tain  the  desired  space  conditions. 

Gaining  in  popularity  is  the  four-pipe,  two-coil,  fan- 
coil  unit.  In  this  unit,  as  illu.strated  in  Fig.  9,  writh  the 
fan  motor  and  electric-pneumtaic  relay  energized,  both 
valves  are  under  control  of  the  space  thermostat.  The 
normally-open  heating  valve  and  normally-closed  cool¬ 
ing  valve  are  sequenced  as  the  temperatures  writhin 
the  space  vary  within  the  operating  range  of  the  ther¬ 
mostat.  When  neither  heating  nor  cooling  is  required, 
both  valves  are  closed. 
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Fig.  12.  Self  contained  air  conditioning  unit  to  supply 
neating  and  cooling. 


factory  assembled  imekajre.  Kitfure  12  identifies  com- 
ponent.s  commonly  found  in  a  year-n>und  «*lf  contained 
unit. 

ThesMJ  self  containwl  air  conditionirii;  units  find  ap¬ 
plication  in  many  buildings.  B«*cau.se  of  cooling  ca|)aci- 
ties  ran>rinR  from  2  to  20  tons  or  more,  and  air  capaci¬ 
ties  up  to  8000  cfm,  they  are  widely  usikI  in  rntnlemiza- 
tion  of  buildinRS.  .-MthouK’h  the  units  are  largely  de- 
sijfned  for  summer  air  conditioning,  heating  may  be 
provided  by  addin^r  a  heating  coil  (sU*am  or  hot 
water).  In  colder  climate.s,  supplemental^’  radiation 
may  be  required  and  would  be  controlled  from  in¬ 
dividual  thermostats  located  within  the  conditioned 
space. 

The  larger  units  are  fn*<|uently  locatwl  outside  of 
the  conditioned  siwce  and  can  serve  a  numlH*r  of  rooms 
by  connf'ctinn  supply  air  ductwork.  In  .some  applica- 
tion.s.  acoustical  treatment  of  the  ductwork  may  be 
required  when  the  conditioners  are  applitnl  to  spaces 
having  low  .sound  Uwel  n*quirements. 

The  units  afford  extreme  fiexibility  in  modification 
to  meet  varied  application  n*quirements.  Outdoor  air 


The  use  of  three-way  valves  at  each  unit  as  shown 
in  Figs.  6  and  7,  inherently  equalizes  the  pressure  drops 
as  the  flow  through  each  unit  is  changer!,  thus  provid¬ 
ing  relatively  stable  .system  pressures. 

By  using  the  single  seated  valves  at  each  unit,  as 
.shown  in  Figs.  5  and  8,  the  desirable  advantages  of 
an  “equal  percentage”  flow  characteristic  may  be  ob¬ 
tained.  This  permits  greater  controllability  under  light 
load  conditions  due  to  the  non-linear  character  of  the 
load.  When  applying  single  .seated  valves  to  water 
systems  having  large  pumps  and  large  pressure  drops 
through  the  mains,  excessive  changes  in  pres.sures 
across  supply  and  return  mains  during  normal  load 
variations  may  be  anticipated.  During  a  low  heat 
demand,  an  excessive  pressure  build-up  reduces  the 
controllability  of  the  coil  valves,  and  if  too  high,  rruiy 
exceed  the  close-off  rating  or  noise  limitation  of  the 
valve. 

In  .systems  with  low  line  losses,  a  pump  byi)a.ss  valve 
V”  added  to  the  system,  as  shown  in  Fig.  10,  is  con¬ 
trolled  by  a  differential  pressure  controller  DFC  to 
limit  the  pressure  build-up  at  the  unit  coil  valves  as 
the  total  flow  is  then  reduced  during  the  mild  weather 
operation. 

In  .sy.stems  with  high  line  losses,  a  .system  bypass 
valve  V  located  out  in  the  sy.stem,  as  shown  in  Fig.  11, 
is  controlled  by  a  differential  pressure  controller  DPC. 
As  the  unit  coil  valves  are  of»erated  near  the  closed 
rxwition,  controller  DPC  opens  valve  V  allowing  water 
in  the  mains  to  continue  to  flow  in  what  amounts  to  a 
constant  flow  system.  The  u.se  of  the  system  bypass 
valve  has  the  same  net  effect  as  the  use  of  three-way 
valves  on  each  unit  coil. 

Remote  Self  Contained  Air  Conditioning  Units 

The  .self  contained  air  conditioning  unit  includes  the 
basic  components  of  the  fan-coil  units  previously  de¬ 
scribed  and  in  addition,  mechanical  refrigeration  com¬ 
ponents.  All  of  the  components  are  contained  within  a 


Space 

thermostat 


cp 


To  load  Side  of  fan 


To 

compressor  end  irJn 

motor  switch^ 


- n^or  starter 

Motorized  valve  assembly 


starter 


Auxiljiary!  |r4i 


Heating 


Cooling 


Refrigerant 

solenoid 

valve 


Thermal  expansion 
valve 


Fig.  1 3.  Electric  control  of  a  heating  and  cooling  self' 
contained  air  conditioning  unit. 


for  ventilation  is  frtHjuently  an  added  feature.  This 
combined  with  a  common  n*turn  air  duct  from  the 
conditioned  spjices  provid»*s.  for  all  practical  purposes, 
a  typical  central  air  handling  .system,  with  simiUir 
control  methods  applicable.  Fig.  12  illustrates  the  basic 
control  components  of  an  electrically  controlled  heat¬ 
ing-cooling  unit.  In  the  sy.stem  shown,  a  .space  thermo¬ 
stat  T  functions  to  opt-rale  in  .sequence  a  projiortioning 
heating  coil  valve  \\  and  a  liquid  line  refrigerant  sole¬ 
noid  valve  V',.  Rtday  R  functions  as  a  “non-restart”  re¬ 
lay  and  it  allows  the  compre.s.sor  to  pump  down  after 
the  thermostat  has  clos€*d  the  refrigerant  solenoid 
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Fig.  14.  Basic  components  of  a  primary  air  system. 
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valve.  Thi.s  prevent.s  the  pos.sible  short  cycling  of  the 
compres.sor  during  the  off  cycle. 

The  control  system  would  be  electrically  interlocked 
to  the  fan  motor  starter  .so  that  it  will  Ije  inoperative 
unless  the  fan  unit  is  energized. 

PART  AIR  AND  PART  WATER  SYSTEMS 

Typical  of  the  [lerimeter  air  conditioning  units  that 
utilize  both  primary  air  and  water  coils  are  the  high 
and  low  pre.ssure  induction  units. 

An  induction  type  of  air  conditioning  .system  may 
be  describee!  as  one  in  which  a  supply  of  pre-conditioned 
primar>’  air  is  distributed  from  a  central  .source 
through  ductwork  into  room  induction  units  generally 
located  under  windows.  Hen*  the  air  induces  a  flow  of 
n*circulated  room  air  through  a  unit  coil.  The  mixture 
is  then  discharged  into  the  space  to  t)e  conditioned. 

The  induction  type  air  conditioning  .system  consi.sts 
of  three  major  .sections- -a  primary  air  system,  the 
individual  room  induction  units,  and  a  primary  and 
secondary  water  supply. 

In  both  high  and  low  pn-s.sun*  induction  .sy.stems, 
the  primary  air  section  .serv'es  the  same  function — 
ventilation,  control  of  moisture  content  and  to  pro¬ 
vide  the  motivating  force  for  recircu hating  the  space 
air.  Figure  14  illustrates  the  components  that  are  gen¬ 
erally  a.ssociat«*d  with  a  primary  air  system. 

The  damp«*r  .section  usually  admits  lOO^o  outdoor 
air  although  a  percentage  of  recirculatt*d  air  may  at 
times  be  u.stai.  With  100%  outdoor  air,  the  damper 
control  is  .so  arranged  that  the  fan  will  remain  de¬ 
energized  until  the  damper  is  op«?n.  This  arrangement 
would  be  unnec€*ssary  if  recirculated  air  were  usetl. 

The  preheat  coil  functions  to  prevent  frw'zing  of  the 
downstream  comi»nents  and  also  to  provide  heat  for 
the  humidifleation  function.  During  the  heating  cycle, 
a  d(»wi*oint  controller  located  down.stn*am  of  the  de- 
humidifier  op<*rates  the  pre-heat  coil  valve.  A  safety 
low  limit  controller  is  frequently  add(‘<l  after  the  pre¬ 
heat  to  provide  fre<*ze  protection.  The  water  spray 
pump  during  this  cycle  may  be  oi*«*rated  manually  or 
if  automatic,  may  be  controlled  from  .space  relative 
humidity  or  outdoor  wet  bulb  temperature. 

Since  the  coldest  w’ater  is  n(‘eded  in  the  dehumidifier 
si*ction  during  the  cooling  cycle,  generally  no  control 


Room  induction  units 


Fig.  15.  Primary  air  flow  in  an  induction  type  air  condi¬ 
tioning  system. 
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Fig.  16.  Control  of  high  pressure  type  induction  unit. 


other  than  the  chilled  water  controls  at  the  water 
chilling  equipment  is  required.  If  control  is  necessary, 
a  dewpoint  controller,  located  after  the  dehumidifier, 
oi)erates  a  tbree-way  valve  in  the  dehumidifier  supply. 
The  equipment  should  be  selecterl  .so  that  under  full 
load  operating  conditions  a  maximum  dewpoint  tem- 
l»erature  is  not  exceeded. 

The  rt*heat  coil  operates  only  during  the  cooling  cycle 
and  provision  .should  be  made  to  fully  close  the  coil 
valve  during  the  heating  cycle.  On  the  cooling  cycle,  the 
reheat  coil  valve  would  be  operated  by  an  insertion  sub- 
master  thermo.stat  located  in  the  fan  discharge.  A 
master  controller  located  outdoors  would  reset  the 
control  point  of  the  submaster  controller  downward  so 
that  at  design  U)ad  the  reheat  coil  valve  would  be 
closed  and  l)oth  cold  primary  air  and  cold  water  would 
be  distributed  to  the  induction  units.  If  the  primary' 
air  .sy.stem  is  zoned,  one  reheat  coil  is  required  for 
each  zone. 

In  small  buildings,  one  primary  air  .system  may  be 
used  .serv'ing  all  sections.  One  or  more  fans  may  be 
required.  In  large  buildings,  a  separate  primary  air 
system  may  be  necessary  for  each  section  of  the  build¬ 
ing  b<*cause  of  space  limitations  for  the  equipment  and 
air  di.stribution  system. 

The  conditioned  primary  air  is  then  di.scharged  at 
relatively  high  velocities  through  a  duct  distribution 
system  into  the  room  induction  units  throughout  the 
building.  Fig.  15  illustrates  this  distribution  system. 
The  distribution  ductwork  that  delivers  primary  air  to 
the  induction  units  is  considerably  smaller  than  the 
ductwork  in  a  conventional  central  air  handling  system. 
Since  the  volume  of  primary'  air  required  is  consider¬ 
ably’  less  than  in  a  conventional  .system,  higher  veloci¬ 
ties  and  pressure  drops  may'  be  tolerated.  Initial  veloci¬ 
ties  may  run  as  high  as  SOOO  to  4000  fpm.  Since  the 
air  quantity  is  small,  these  velocities  may  be  main¬ 
tained  in  the  supply'  ducts  without  requiring  fan  power 
in  exces.s  of  that  for  a  conventional  system. 

High  Pressure  Type  Induction  Units 
The  high  pre.s.sure  type  induction  unit  has  nozzles 
w’hich  produce  a  high  velocity  jet  as  the  primary  air 
enters  the  unit.  The  primary  air  jtassing  through  these 
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Fig.  1 7.  Control  of  high  pressure  type  induction  unit. 


nozzles  converts  static  pressure  into  velocity  pressure 
and  room  air  is  induced  through  a  coil  located  within 
each  unit.  Heatinjr  with  hot  water  in  the  winter  or 
.sensible  coolinfr  with  cold  water  in  the  summer  is 
accomplished  by  this  flow  of  recirculated  air  throutrh 
the  unit  coil. 

Durinjr  the  intermediate  seasons  it  is  possible  to 
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require  both  heating  and  coolinjr  on  the  .same  exjiosure 
of  a  buildinR  at  the  same  time.  If  the  .system  is  on  the 
heatinj?  cycle,  hot  water  is  supplied  to  the  room  units 
alonjr  with  cool  primar>’  air.  By  controllinjf  the  water 
flow,  it  is  possible  to  cool  .some  .spact*s  while  simulta¬ 
neously  heatinpr  others.  When  the  .system  is  on  the 
coolinjz  cycle  operation,  cold  water  is  supplied  to  the 
room  units  and  the  primar}'  air  supply  is  reheated. 
Water  flow  control  a^rain  [lermits  simultaneous  heatinjr 
and  cooling  of  adjacent  .spaces.  When  maximum  coolintf 
capacity  is  required,  cold  air  and  cold  water  are  both 
supplied  to  the  room  units. 

Fijrure  16  illustrates  the  control  of  a  conventional 
induction  type  room  unit.  The  .summer-winter  thermo¬ 
stat,  either  unit  or  wall  mounted,  operates  the  modu- 
latinjr  type  valve  on  the  unit  coil.  The  operation  of  the 
coil  valves  must  be  reversal  when  the  .sy.stem  is 


chanjted  from  the  heatitiK  cycle  to  the  cooliniz  cycle  or 
vice  versa.  This  is  accomplishe<l  by  the  summer-winter 
thermostat  at  the  time  of  .sea.sonal  chanpwver.  On  the 
cooliniz  cycle,  the  valve  is  clo,sed  as  the  space  tjemp«*ra- 
ture  falls.  On  the  heatirqr  cycle,  the  valve  is  opfonsl  as 
the  space  temperature  falls. 

The  seasonal  chanjrwver  temp»*rature  is  reached 
whenever  the  outdoor  air  temjH*rature  ri.ses  to  a  v^ilin* 
where  the  primary'  air  is  no  lonjzer  ca[»{ible  of  handliinr 
the  internal  re<iuirement.s.  If  the  outdoor  temp«*niture 
ri.ses  above  this  chanjzwver  jKiint,  the  .system  must  be 
chan>zi*d  over  to  the  coolinjz  cycle  ojsTation  to  ;ivoi«l 
overheatintz. 

Sea.sonal  changeover  from  heatirqr  to  ccMiliiqr  and 
vice  versa  is  normally  made  for  the  buildintr  as  a  whole. 
The  chanjzeover  is  accomtilishisl  by  means  of  a  manual 
.switch  usually  at  a  central  Iwation  within  the  buildinv' 
.Automatic  chanKeover,  from  heatiiqr  to  c(K>liniz  in  jiar- 
ticular,  is  impractical  if  the  refriKeration  isiuipnn-nt 
must  be  manually  started,  as  it  often  must. 

While  th<*oretically  it  is  not  nece.s.s;iry  to  zone  either 
the  primary  air  or  .secondary  water  systenis  Ixrause 
of  the  final  control  action  of  the  thermostat  and  control 
valve  at  each  unit,  it  may  be  di^sirable  from  an  j-co- 
nomic  standjKiint.  ()|K*ratin>r  costs  for  an  unzoned 
sy.stem  may  be  hijzh  bwause  the  .same  .‘imount  of  heat 
would  Ik*  supplied  to  the  sjiiici*  on  the  sunny  side  of  a 
buildintz  which  would  rezjuire  c<K>linjz.  as  to  the  sjwice  on 
the  shady  side  which  rwjuires  heatinjz.  With  manual 
valve  control  of  the  unit  coil.s,  zonintz  of  the  .s«*condary 
water  sy.stem  should  be  considered  as  this  would 
minimize  the  adjustments  reiiuirtKl  at  each  unit  to  com- 
t>en.sate  for  changes  in  .solar  lojul.  Separate  chan>z*H)ver 
I>oints  for  each  zone  would  Ik*  r«*<|uire<l. 

The  control  .system  as  illustrated  in  Fijz.  17  provides 
simultaneous  heatintz  ami  coolinjz  of  .adjacent  spaces 
without  achievinjz  control  by  counteract in>z  heatinjz 
with  coolin>z.  By  modification  of  the  distribution  pipinv' 
of  the  .secondary  water  system.  Imth  hot  and  cold  water 
an*  available  to  e.ach  room  unit. 

The  control  valve  on  the  water  coil  is  unlike  a  cctn- 
ventional  three-way  mixing  valve.  It  dfK*s  not  mix  hot 
and  cold  water  but  seU*cts  varyinjz  quantities  »»f  either 
and  modulates  the  flow  of  hot  or  cold  water  to  the  unit 
coil.  W'hen  coolintz  is  ne<*<Ied,  the  valve  modulates  the 
flow  of  cold  water.  When  heatinjz  is  ne<*il«*<I.  the  flow 
of  hot  water  is  modulated.  When  neither  heatinjz  nor 
coolinjz  is  required,  there  is  no  flow  throujzh  the  coil. 

The  primary  air  sy.stem  is  basically  the  .s;ime  as 
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shown  in  Fij;.  14  except  that  there  is  no  reheat  coil.  It 
functions  primarily  for  ventilation  and  year-round 
moisture  control  and  provides  the  force  to  induce 
recirculat»*<l  air  through  the  unit  coil. 

The  control  valves  at  the  units  o{K*rate  in  the  same 
manner  in  all  sea.sons.  There  is  no  ne«*d  to  [>rovide  a 
reverse  action  with  sea.sonal  chanjres.  There  is  no  re¬ 
quirement  for  .s<‘a.Honal  chanjreover  as  each  unit  is  able 
to  provide  heating  or  coolintr  as  rwiuired  rejrardle.ss 
«)f  the  .sea.son. 

Low  Pressure  Type  Induction  Units 

I»w  pressure  induction  units  (terminal  reheat  .sys¬ 
tems)  are  similar  in  constniction  to  the  hijrh  pres.sure 
ty|H*.  They  utilize  a  stream  of  pre-r-onditiontHl  primary 
air  to  induce  sjwice  air  throiijrh  a  heatinsr  coil  located 
in  each  unit.  The  j)rimary  air  provides  all  ventilation 
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Fig.  20.  Standard  control  of  dual  duct  mixing  unit. 


and  handles  the  entir**  c<K»lin)r  load.  The  c(imiK)nent.s  in 
the  primary  air  system  are  basically  those  as  shown  in 
Fijr.  I  t  except  that  the  reheat  coil  is  omitted  since  each 
unit  has  its  own  n-heater.  The  primary  air  controls  are 
arranged  to  maintain  the  sujiply  air  tem|H*rature  re- 
(juin-d  for  maximum  c<x)lin>r. 

F’inal  control  is  obtained  by  means  of  a  space  ther¬ 
mostat.  either  wall  or  unit  mounted.  o|H‘ratin>r  a  control 
valve  on  the  coil, and  a  primary  air  damis-r  in  .srxiuence 
as  shown  in  Fi>r.  IH.  With  variable  air  quantities  bein^ 
handler!  by  the  primary  air  fan.  it  is  frequently  neces- 
.sary  to  provide  .some  form  of  fan  cajiacity  control. 

ALL-AIR  AND  NO-WATER  SYSTEMS 

As  has  Ix'en  |K»inted  out.  several  basic  air  condition¬ 
ing  systems  and  their  many  modifications  are  pre.sently 
api>lied  to  comfort  condition  multi-room  buildinjrs.  The 
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dual  duct  air  conditioninj?  system,  an  all-air  system, 
has  in  recent  years  be.en  added  to  this  list  of  sy.stem.s 
available  for  conditioninpr  these  larjre  buildings. 

The  dual  duct  .system  conditions  air  at  a  central 
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Fig.  22.  System  B  control  of  a  terminal  mixing  unit. 


l(K-atiun  and  distributes  it  to  the  spaces  to  be  condi¬ 
tioned  throujrh  two  parallel  ducts,  one  carrying  cold  air 
and  the  other  warm  air.  At  terminal  mixing  units,  air 
from  the  two  ducts  is  pro[)ortioned  in  response  to  a 
space  thermostat  and  delivered  into  the  space  at  that 
temjieniture  required  to  maintain  the  desired  space 
conditions.  This  provides  a  continuous  air  .source  for 
heating  and  coolinjr  adjacent  areas  simultaneously. 
Fijr.  19  illustrates  the  layout  of  a  basic  dual  duct 
.system. 

The  mixintr  of  the  hot  and  cold  air  at  the  terminal 
mixing  unit  is  normally  accomplished  by  a  valve  type 
mechanism  ofierated  by  a  controlled  actuator  (usually 
pneumatic).  The  valve  mechanism  functionally  replaces 
the  mixing  dampers  in  a  hot  and  cold  deck  or  face  and 
bypa.ss  .system.  E.ssentially  it  is  a  three-way  mixinjr 
valve  for  air  .service. 

The  dual  duct  .system  may  be  either  hijfh  or  low- 
velocity  and  hijrh  or  low  pressure.  Rejrardle.s.s  of  pres¬ 
sure  conditions,  control  methods  are  basically  the  .same. 

The  hiph  velocity  dual  duct  .system  is  commonly 
designed  for  velocities  of  al)out  4000  fpm.  Duct  sizes 
can  thus  be  materially  reduced.  Since  the  smaller  ducts 
result  in  hiprher  friction  los.ses,  the  hiph  velocity  sy.s- 
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Fig.  21.  System  A  control  of  terminal  mixing  unit. 


Fig.  23.  System  C  control  of  a  terminal  mixing  unit. 
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Fig.  24.  System  D  control  of  a  terminal  miiing  unit. 


tem  must  operate  at  hiKher  pre.s.sures.  Cla.ss  II  fans  are 
commonly  u.sed.  frequently  developinjr  a.s  much  as  4  to 
6  inches  w.c.  static  pre.s.sure.  ."iome  applications  may 
even  require  hijrher  pres.>sures.  The  upstream  side  of 
the  fan  is  no  different  than  that  of  a  conventional  low- 
velocity  air  handlin$r  .system,  with  itossibly  one  excep¬ 
tion.  Since  the  fan  must  ojK-rate  at  hipher  speeds  to 
produce  the  hipher  pressures  required,  more  noise  and 
vibration  will  result.  Fan  noise  can  travel  apainst  the 
air  flow  as  well  as  with  the  air  flow.  This  may  necessi¬ 
tate  .some  type  of  .sound  ab.sorber  betw'etm  the  return 
air  intake  and  the  fan.  Usually  some  form  of  .sound 
ab.sorber  is  also  nece.s.sary  in  the  di.scharpe  air  duct. 
Resonant  type  silencers  desipned  to  be  most  effective 
at  the  prominent  frequency  of  the  fan  are  frequently 
employed. 

The  enterinp  side  of  the  fan  is  penerally  low  velocity. 
The  hiph  velocity  usually  starts  beyond  the  heatinp 
and  coolinp  coils  by  transitioninp  down  to  ducts  small 
enouph  to  require  about  4000  fpm  velocity  as  desipn 
flow. 

Control  of  the  central  primary  air  .system  is  similar 
to  that  found  in  a  conventional  hot  and  cold  deck  sys¬ 
tem.  The  heatinp  coil  valve  is  operated  from  a  di.s¬ 
charpe  thermostat  which  in  turn  is  reset  by  a  ma.ster 
thermostat  located  in  the  outdoor  air.  The  .schedule  is 
such  that  the  warm  duct  temperature  is  the  hiphe.st 
at  maximum  heatinp  load  and  is  lowered  a.s  the  outdoor 
temperature  becomes  warmer.  This  arranpement  makes 
it  unnecessary  for  the  warm  air  valves  in  the  individual 
terminal  mixinp  units  to  modulate  near  their  closed 
position  in  mild  weather.  This  insures  better  control 
at  the  terminal  units  and  a  better  pres.sure  balance  in 
the  system. 

The  cold  duct  temperature  is  controlled  by  any  one 
of  a  number  of  the  methods  common  in  central  fan 
system  control. 

The  mixinp  of  hot  and  cold  air  at  the  terminal  mix¬ 
inp  units  is  accomplished  by  a  valve  type  mechanism 
operated  by  a  controlled  actuator.  Illu.strated  in  Fip. 
20  is  a  standard  dual  duct  control  sy.stem.  The  .space 
thermostat,  operatinp  a  pneumatic  actuator,  positions 
the  hot  and  cold  air  valves  in  proportion  to  the  amount 
of  heat  required.  This  type  of  unit  continually  supplies 
di.scharpe  air  but  not  at  a  constant  volume.  As  illus- 


tnited,  the  control  .seems  simple  enouph,  yet  has  been 
the  subject  of  considerable  controversy  in  the  air  con- 
ditioninp  industry.  The  basic  problems  resultinp  from 
this  type  of  .sy.stem  are  a  result  of  the  pressure  varia¬ 
tions  that  w'ill  occur  in  the  di.stribution  ductwork  when 
the  hot  and  cold  valve.s  chanpe  their  respective  posi¬ 
tions.  The  problem  really  boils  down  to  this — how  can 
the  flow'  of  air  into  each  space  be  kept  con.stant  throuph- 
out  the  full  ranpe  of  operation  from  maximum  ht>atinp 
to  maximum  coolinp? 

Considerations  in  the  di.stribution  .system  to  reduce 
the  mapnitude  of  supply  duct  pres.sure  chanpes  include: 

1.  Desipn  for  “static  repain”  by  reducinp  the  velocity 
after  each  take-off  by  not  transitioninp  to  smaller 
duct.s.  By  keepinp  the  duct  larper,  the  velocity  is  re- 
duce<l.  and  with  a  reduced  velocity  the  static  pressure 
does  not  reduce  as  much  and  variations  in  load  re¬ 
quirements  will  not  cause  larpe  chanpes  in  static 
pressure. 


2.  Puttinp  .static  pressure  controlhsl  dami>ers  at  <*ach 
major  tak€*-off. 

.‘i.  Resettinp  the  duct  temp**ratures  accordinp  to 
.static  pres.sur»*  measurement  near  the  center  of  the 
system. 

4.  By  hot  and  cold  duct  damjH'rs  to  hold  the  .static 
pres.sure  constant  near  the  center  of  the  .system. 

Static  pressure  control  of  the  distribution  system  is 
not  the  only  answer.  This  is  indicated  by  the  numlwr 
of  manufacturers  who  have  introduced  terminal  mixinp 
units  with  automatic  control  of  volume.  The  methods 


Fig.  26.  System  F  control  of  a  terminal  miiing  unit. 
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Pig.  28.  System  H  control  of  a  terminal  mixing  unit. 


of  controlling'  Vf)lnnn*  and  lcni|K‘ratun*  of  the  air  dis- 
charjrrnl  from  the  terminal  miximr  nnit.s  fall  into  hcv- 
«*ral  basic  classes. 

In  Sy.stem  /4,  FIk.  21.  the  space  thermostat  deter¬ 
mines  the  mixture  of  hot  and  cold  air.  \  seJf-containerl 
sprinjf  balanced  volume  re>fulator  controls  the  volume 
di.scharKed  into  the  space.  As  lonj?  jus  there  i.s  sufficient 
pressure  to  overcome  the  resistance  of  the  miximr 
unit,  the  volume  can  be  maintained.  If,  however,  the 
pre.ssur«*s  drop  at  either  the  hot  or  cold  inlet  i.s  below 
that  n<*ce.s.sary  to  overcome  unit  resistance,  the  thermo¬ 
stat  will  clos<‘  the  other  inlet  and  the  volume  of  air 
delivered  by  the  unit  will  l)e  reduced. 

In  System  H,  Fijr.  22,  the  sj^ace  thermostat  operates 
the  hot  valve  mechanism.  A  differential  pressure  repru- 
lator  o[H*rates  the  cold  valve  to  make  up  the  difference 
Indween  the  hot  and  desinil  total  flow.  The  prt‘s.sure 
drop  across  the  resi.stance  plate  is  kept  constant  to  prive 
a  fixed  outlet  volume.  If  the  thermostat  o[)ens  the  warm 
air  valve  wide  on  a  call  for  heat,  and  the  pn*ssure  in  the 
warm  air  duct  is  not  hijrh  enough  to  overcome  the  re¬ 
sistance  of  the  mixintf  unit,  the  low  pressure  will  pre¬ 
vent  the  requinsi  volume  of  warm  air  and  the  differen¬ 
tial  pre.ssure  regulator  will  fqs'n  the  cold  valve  to  make 
up  the  n-quin*d  volume.  It  is  possible  under  the.se  condi¬ 
tions  to  provide  insufficient  heat  when  the  thermostat 
calls  for  maximum  hot  air. 

In  System  C,  Fit?.  23,  the  s|Ktce  thermostat  directly 
actuates  the  hot  air  valves.  The  differential  pressure 
reKulator,  directly  actuatinpr  the  cold  valve,  simultji- 
neously  modulates  the  amount  of  cold  air  that  mu.st  be 
add(Ml  or  rtnluced  to  maintiiin  the  rated  volume  of  deliv- 
ennl  air.  Functionally  this  .system  is  similar  to  System 
li,  differinjr  primarily  in  the  air  valve  design. 

In  System  I),  Fijj.  24,  the  space  thermostat  positions 
an  actuator  that  op<*rates  t)oth  the  hot  and  cold  valves. 


Fig.  27.  System  G  control  of  e  terminal  mixing  unit. 

On  a  ri.se  in  space  temjH'rature  the  cold  valve  would 
oiH*n  and  the  hot  valve  would  close  a  proportionate 
amount.  The  differential  pre.ssure  reKulator  positions 
a  .second  actuator  which  oi)erates  another  valve  in  the 
unit  discharfte  for  total  volume  control. 

In  Sy.stem  E,  Fijr.  25,  the  space  thermostat  positions 
an  actuator  which  operates  both  the  hot  and  cold  valves 
simultaneously.  The  differential  pressure  regulator 
positions  a  .second  actuator  which  re.sets  the  intercon¬ 


necting  linkage  between  the  hot  and  cold  valves  to 
maintain  a  constant  total  air  flow'  from  the  unit.  The 
differential  pressure  regulator  simultaneously  opens  or 
clo.ses  both  valves  until  the  air  volume  is  at  the  desired 
value. 

The  units  illustrated  in  Systems  H  through  E  are 
(“quipped  w'ith  a  single  differential  regulator  to  main¬ 
tain  a  constant  total  volume  from  the  unit.  This  pres¬ 
sure  regulator  does  not  maintain  a  constant  hot  air  flow 
for  a  given  thermostat  demand.  A  unit  that  will  main¬ 
tain  a  .specific  hot  flow  for  a  given  thermostat  position 
will  maintain  a  fixed  reltaionship  between  hot  and  cold 
flows  and  .also  a  con.stant  unit  discharge  temperature 
despite  variations  in  supply  duct  pressures. 

Sy.stem  F,  Fig.  26,  maintains  a  constant  total  volume 
output  from  the  terminal  mixing  box  and  in  addition 
maintains  a  constant  hot  flow  for  a  given  thermostat 
position.  The  hot  valve  is  directly  controlled  by  a  sub¬ 
master  flow'  regulator  w'hich  is  re.set  by  the  space  ther¬ 
mostat  rather  than  having  the  space  thermostat  con¬ 
trol  the  hot  valve  directly  with  no  independent  compen¬ 
sation  for  variations  in  hot  duct  supply  pressure.  The 
total  volume  i.s  controlled  by  the  differential  pressure 
regulator  operating  the  cold  valve  directly. 

Sy.stem  G,  tTg.  27.  illustrates  a  sy.stem  that  w'ill 
maintain  a  constant  volume  out  of  the  terminal  unit 
under  all  conditions  of  operation.  The  differential  pres¬ 
sure  regulator  can  control  the  cold  valve  alone  or  the 
cold  and  hot  valves  w'hen  necessary,  overriding  the 
sivice  thermostat  to  ixirtially  clo.se  the  hot  valve.  With 
the  cold  valve  closed  and  the  total  flow'  too  high,  the 
differential  pressure  regulator  builds  up  its  pre.ssure 
to  the  upper  chamber  of  the  double  diaphragm  actua¬ 
tor  which  begins  to  close  the  hot  valve. 

Sy.stem  H,  Fig.  28,  illustrates  another  system  de¬ 
signed  to  maintain  a  constant  volume  out  of  a  terminal 
mixing  unit  under  all  conditions  of  operation.  In  this 
system,  a  selector  relay  permits  either  the  thermostat 
or  the  differential  pres.sure  regulator  to  control  the 
hot  valve  depending  on  which  has  the  higher  branch 
line  pre.s.sure.  The  differenti.al  pres.sure  regulator  con¬ 
trols  the  cold  valve  and  with  it  closed  the  regulator  can. 
through  the  .selector  relay,  override  the  space  thermo¬ 
stat  when  nece.s.sary,  to  maintain  the  rated  air  flow. 
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Two  decades  of  “friendly  fires”  develop 

Air  Force  Heating  Criteria 


¥T  IS  DIFFICULT  to  determine  just  how  much  effect 
*  or  influence  any  standardization  done  in  the  heatinjr 
field  by  the  United  States  Air  Force  has  on  engineers, 
architects,  manufacturers,  contractors,  and  industries 
in  work  they  do  outside  of  Air  Force  jurisdiction.  It 
would  .seem  quite  rea.sonable  that  a  jjood  deal  of  respect 
and  attention  must  be  j>aid  to  any  criteria  resultiii)? 
from  almost  twenty  years  larpe-.scaJe  o|)eratinsr  experi¬ 
ence  with  “friendly  fires” — Air  Force  jarKon  for  that 
combustion  required  for  space  and  water  heating. 

Perhaps  if  we  li.st  the.se  Air  Force  heatintr  criteria, 
just  as  Raymond  J.  Felix  ( F]n>rineerin>r  Div.,  l)in‘<-- 
torate  of  Civil  EnjrineerinK.  HQ  USAF)  listed  them 
at  the  USAF  Heatintf  and  Power  Confereijce,  held 
recently  at  Wrijrht-Patterson  Air  Force  Ba.se,  Ohio,  it 
will  become  evident  whether  these  positions  are  valid 
for  other  lar^e-scale  heatinjr  applications. 

The  Central  Plant  Concept 

This  was  adopt tKl  by  the  Air  Force  in  1947  princi¬ 
pally  due  to  field  experience  durinj;  World  War  II  from 
observations  made  of  the  enormous  requirement  of 
manpower  for  the  individual  manual-fired  plants;  from 
the  inability  of  trainintr  enlisted  firemen  due  to  turn¬ 
over  and  lack  of  qualified  instructors;  from  the  im- 
jto.ssible  task  of  sujwn  isinjr  enlisted  firemen  in  widely 
dispersed  plant.s,  resultinjr  in  a  fuel  wa.stajre  con.serva- 
tively  estimated  at  of  fuel  fired;  and  from  hijrh 
fire  losses  and  extremely  hijfh  maintenance  and  repair 
costs  for  individual  plant.s. 

Central  plant.s  reduce  oi)eratin}r  and  maintenance 
costs;  man{)ower  is  cut  to  a  minimum;  hiph  combus¬ 
tion  efficiencies  are  po.ssible  utilizing?  the  lowest  cost 
fuels  available;  and  tho.se  “friendly  fires”  are  elimi¬ 
nated  from  occupied  areas.  Ontral  plant.s  enable  the 
heatinsr  supeni.sor  to  maintain  close  .sup<*r\ision  over 
plant  operation  durinjr  one  shift  and  by  means  of 
recordinjr  charts  for  the  other  two  shifts,  ('omplete 
in.strumentation  to  promote  efficient  operation  can  lx* 
justified  for  a  central  plant,  while  on  individual  plant.s 
in.strumentation  is  limited  to  .safety  controls.  A  study 
has  revealed  that  the  central  plant  concept  has  hel{K*d 
reduce  Air  Force  fuel  costs  by  50''r. 

The  High  Temperature  Water  Plant  Concept 

This  was  adopted  in  1949  principally  due  to  the  hi^h 
fatality  rate  of  condensate  return  lines  of  steam  dis¬ 
tribution  systems,  the  hijrh  maintenance  cost  of  .steam 
.sy.stems,  hijfh  losses  due  to  fla.shinK  of  .steam,  and  the 
inability  to  obtain  rea.sonable  efficiencies  from  steam 
boilers  operating  at  low  capacities. 

According  to  Mr,  Felix,  if  HTW  .systems  are  prop¬ 
erly  designed  and  the  proper  materials  are  installed, 
the  following  results  should  be  obtained: 

1.  Plant  and  system  cost  should  be  le.ss  than  a  com¬ 
parably  sized  steam  system. 

2.  A  minimum  of  20%  .savings  on  fuel  con.sump>tion 
should  be  realized  due  to  characteristics  of  a  HTW 


forced  circulation  boiler.  Tests  have  shown  that  these 
lK)iler.s,  oi)erating  in  the  caim-ity  range  from  25  to 
100'', ,  i><*rform  in  a  relati\ely  flat  efficiency  cun-e  with 
1\A  to  2'r  de\iation  between  the  25''^  and  lOO'^r 
rating.s.  This  is  attributtxl  to  the  narrow  modulattsl 
firing  range  of  the  fuel  burning  «*<|ui|*ment  due  to  iH*jik 
loads  being  ab.sorbed  by  th<*  system.  Peak  lojids  are 
not  reflecteil  on  the  boiler  plant  such  as  is  the  ca.se  with 
a  steam  plant  where  the  lojids  are  instantly  reflected 
on  the  plant,  requiring  the  fuel  burning  equipment  to 
modulate  from  low  to  high  firing  rates  in  a  matter  of 
minutes. 

ls>wer  maintenance  c«»sts  can  be  attributed  to 
longer  life  of  fire-side  steel  and  refractory  elements  of 
l)oilers  since  the  tem|H*ratures  in  l)oilers  and  combus¬ 
tion  chambers  are  almost  constant,  thereby  nnlucing 
expansion  and  contraction  (»f  materials.  The  water  side 
of  the  boiler  netnls  very  little  maint<‘nance  as  the  .sys¬ 
tem  is  closed,  n*quiring  a  minimum  amount  of  water 
treatment.  On  the  distribution  .system,  the  elimination 
of  all  traps,  flash  tanks,  conden.sate  pump  and  rtdurn, 
and  the  concentration  of  all  pumping  ♦■quipment  within 
the  central  plant  will  reduce  maintenance  costs. 

The  Use  of  Hot  Water  for  Space  Heating 

The  u.se  of  hot  water  for  simce  heating  in  lieu  of 
steam  has  been  an  issue  betw«*«*n  the  Air  h'orce  and 
its  construction  agencies  and  their  archit«*ct-engine«*r.s 
since  194S.  I’re.sent  Air  Force  practice  calls  for  the 
u.se  of  modulated  circulating  hot  water  for  sjMce  heat¬ 
ing  of  all  p**rmanent-tyiM*  buildings  nx^uiring  more 
than  150,000  Btu  iK*r  hr.  unless  the  prot'ess  steam  re¬ 
quirement  is  greater  than  the  sjwice  heating  lc»ad. 

Hangar  Heating 

Hangar  heating  has  b«“en  a  controversial  item  sine** 
World  War  II.  The  pre.seiit  criteria,  requiring  radiant 
panel  heating  .supplement»sl  by  fl(K»r-ty|x*  unit  heaters 
in  0-deg  h'  zones  and  colder,  and  use  c»f  thKir-ty|x*  unit 
heaters  in  warmer  zr)ne.s.  are  the  result  of  WW  II 
exix*rience  plus  the  first  installation  of  maintenance 
dm^s  at  Strategic  Air  Uommand  northern  ba.s«*.s.  The 
intent  of  this  criteria  is  to  provide  heat  at  the  working 
level,  instead  of  wasting  it. 

Waste  Heat  Utilization 

Wa.ste  heat  from  diesel  engines  can  be  utilizH  for 
sfiace  and  water  heating,  for  cooking,  and  even  for 
cooling  through  the  u.se  of  ab.sorption  refrigerating 
unit.s.  Although  an  existing  heating  system  is  available 
for  heating  a  building  or  .s«*ries  of  buildings,  .steam  or 
hot  water  from  wa.ste  heat  recovery  equipment  on 
die.sel  engines  can  l>e  conn<*cted  to  existing  distribu¬ 
tion  systems,  thus  .saving  the  fuel  requinsi  to  fire  a 
lK>iler  or  boilers.  Amortization  of  first  cost  should  be 
limited  to  a  maximum  of  five  years,  except  where  a 
greater  or  les.ser  life  expectancy  of  systems  to  be 
served  can  be  rea.sonably  anticipated. 
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NOMOGRAPH  FOR  FINDING  FAN  HORSEPOWER 


On  this  an<l  the  following  page  are  two 
nomographs  designed  by  F.  Caplan,  Kaiser  En¬ 
gineers,  Oakland,  Calif.,  a  division  of  Henry  J. 
Kaiser  Company,  for  use  in  solving  problems  in 
air  handling. 

In  either  nomograph,  should  a  quantity  be 
involved  that  exceeds  the  range  of  any  of  the 
scales,  it  may  be  divided  by  any  number  ( 10,  100, 
and  1000  are  most  convenient)  and  the  reduced 
number  used.  For  each  time  that  a  quantity  has 
been  reduced  by  division,  the  answer  must  be 
multiplied  by  the  same  number. 

Rndinq  Br«U  Horsopowar 

The  fan  horsepower  nomograph  is  a  soluticxi  of 
the  equation : 

BHP  =  0.01573  X  P  X  CFM  E 

Example:  What  brake  horsepower  (BHP)  is 
required  to  drive  a  95%  efficient  blower  in  order 


to  deliver  150,000  cfm  at  a  pressure  of  3  inches 
of  water? 

Since  3  inches  of  water  is  outside  the  range  of 
the  P  scale,  divide  by  10  and  use  0.3.  Then,  align 
E  =  95%  with  P  =  0.3  (dashed  line  1 ),  marking 
its  intersection  with  the  pivot  line.  Since  150,(XX) 
cfm  is  outside  the  range  of  the  CFM  scale,  divide 
it,  also,  by  ten  and  use  15, (XX).  Through  the  in¬ 
tersection  of  line  1  and  the  pivot  line,  draw  a  line 
through  CFM  ==  15,000,  and  read  BHP  =  0.745 
(line  2).  Because  two  quantities  were  divided  by 
ten,  the  answer  must  be  multiplied  twice  by  ten. 
Therefore,  the  answer  is  74.5  brake  horsepower. 

Rnding  Actual  Air  Capacity 

The  second  nomograph  is  based  on  the  follow¬ 
ing  equation : 

(ACFM)  (68  +  460)  (P,  +  14.7) 
(t  +  460)  (14.7) 
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NOMOGRAPH  FOR  FINDING  ACTUAL  AIR  CAPACITY 


Example:  If  a  dryer  can  handle  41,000  standard 
cubic  feet  of  air  per  minute  (SCFM)  at  66  psig 
and  1940  d^  F,  what  is  the  actual  cfm  (ACFM) 
it  is  handling  at  those  conditions? 

In  order  to  bring  die  given  data  within  the 


scales  of  the  nomograph,  SCFM  is  divided  by 
1000.  Align  SCFM  =  41  with  Pg  ==  66,  (dashed 
line).  Through  the  intersection  of  this  line  and 
the  (Mvot  line,  draw  another  through  t  ==  1940. 
Read  ACFM  =  1000  X  34  =  34,000. 
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WATER  COIL  PIPING 

Hookups  for  Spocific  Typos  of  Control 


Primary  control  •  watar  rosat  (optionat) 

Sacondary  control  •  faca  and  bypass 

SYMBOLS  FOR  WATER  COIL  HOOKUPS 
Shut-off  valves  •  place  in  convenient  location. 

Plug  valve  •  use  to  balance  flow  but  do  not  use  for  shut-off  valve. 

Gage  and  gage  cock  •  cocks  only  may  be  installed  to  keep  cost  down. 
Thermometer  and  well  -  wells  only  may  be  installed  to  keep  cost  down. 

Drain  valves  •  place  at  low  point. 

Control  valves 

Drsviivt  on  This  aad  Xrrcnc  Sitk  Ccmrtmy  at  Manria  MkcWU.  with  H.  E.  Boray,  Jr.,  Cenaultinf  Ei^incct 
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Current  Developments  in 

Detectors  and  Test  Kits 

for  Air  Sampling 


J.  BRENNAN  SISCLARD 

Director,  Compact  Air  Samplers 
Dayton,  Ohio 


New  chemical  techniques  and  progress  in  the  manufacture 
of  miniature  parts  have  made  possible  a  new  diversity  of 
portable  air  samplers  to  serve  the  growing  needs  of 
ventilation  and  industrial  hygiene  engineers.  Used  with 
intelligence,  these  instruments  are  reliable  and  convenient. 

t'  .N’tilNKKRS  fn>ra>r«*d  in  the  study,  maintenance  and 

control  of  environmental  conditions  that  influence 
health,  comfort  and  safety  have  a  justifiable  interest 
in  the  projrress  fH*inR  made  in  the  development  of  air 
siimplers.  det«“ctors  and  test  kits.  Their  constant  need 
is  for  information  al)out  the  presence  of  irritating  and 
toxic  air-lK>rne  substances  to  which  jieople  may  1m*  ex- 
t»os«-d.  .Mthouirh  much  proprress  has  lM*en  made  in  the 
general  field  of  air  .samplinir  instruments,  we  must,  in 
this  Sluice,  limit  our  discussion  to  a  review  of  some  new 
developments  in  the  catejrory  of  detwtors  and  test  kits. 

Miniaturization  has  reduced  the  .size  of  components 
such  as  pumps,  motors,  jrla.ss  scrubbers,  flow  meters 
and  filt«*rs  to  a  i>oint  where  briefca.si's  can  be  ust*d  for 
trans|M>rtintr  air  sampling  equipment.  .Analytical 
chemists  have  improved  techniques  in  trace  analysis 
to  a  i*oint  where  increa.sed  sensitivity  adequately  com- 
IKTisates  for  the  smaller  samples  obtained  with  smaller 
equipment. 

Detii-tors  ami  test  kits  have  always  lM*en  of  siM*cial 
interest  to  en>fine<*rs.  hygienists  and  chemists  liecause: 

<  1  )  They  are  comiuict  and  fiortable. 

(2)  They  are  simple  to  oiM*rate. 

Cl)  They  trive  answers  “on  the  sjiot”. 

(I)  They  are  easy  to  maintain. 

(.'>)  They  are  relatively  inexp<*nsive. 

In  many  units  the  opi^ration  is  a  complete  dejuirture 
from  usual  lalmratory  research  procedure.  To  be  used 
in  field  work  the  skillfully  developed  trace  analytical 
method  must  1m*  harne.s.sed  into  a  neatly  p.'ickaK<*d  kit 
capable  of  nipid  means  of  detection  and  analysis. 

In  general  the.se  devices  consist  of  two  basic  parts; 
fa)  the  sampler,  or  m(*chanical  device  for  drawing 
the  air  to  Im*  tested  throujrh  (b)  the  detecting  or  collect- 
intr  medium. 

The  princi|)al  types  of  samplers  are  metal  hand 
pumps,  vas  aspirating  devices.  rublM*r  bulbs  or  bellows 
and  jrlass  .syrinRes.  The.se  devices  are  usually  calibrated 
in  advance  and  their  purpo.se  is  to  draw  a  known 
volume  of  air  throuRh  the  detect inj?  medium. 

The  most  widely  u.sed  fyjK's  of  detectinj?  or  collect- 
iiiR  media  consist  of  prepared  .solutions,  papers,  filter 


material,  or  .solid  Rranules  of  special  absorbinj?  inert 
material  that  are  impreRnated  with  .selected  reaRents. 
The  detectinR  media  function  by  developinR  colors, 
the  intensities  of  which  are  proportional  to  the  con¬ 
centrations  of  air-borne  aRents.  In  .some  detectors 
a  column  of  Rranules  is  .stained  by  the  substance  beinR 
determined,  and  the  concentration  is  determined  by 
the  leiiRth  of  the  stain.  Some  te.st  kits  can  also  be  used 
to  collect  .samples  for  subsequent  laboratorj'  analysis. 

ReaRents  have  been  inve.stiRated  and  chosen  with 
care  .so  that  a  hiRh  deRree  of  .selectivity  and  sensitivity 
is  incor{M>rated  into  the  basic  chemical  reaction.  This 
allow.s  the  reactions  to  1m?  visually  ob.served  and  com¬ 
pared  with  standards  made  by  treatinR  known  amounts 
of  the  air-l)orne  substances  or  with  permanent  stand¬ 
ards  fabricated  from  colored  Rlass  or  plastic,  or  arti¬ 
ficially  colored  liquids. 

.An  example  of  a  recently  developed  test  kit  that  de¬ 
pends  upon  color  comparisons  with  either  standard 
solutions  or  a  permanent  Rlass  disc  that  fits  in  a  plastic 
housinR  is  .shown  in  FiR.  1.  The  basic  kit  can  be  used 


Fig.  I.  HCN  Test  Kit.  Courtesy  Com¬ 
pact  Air  Samplers,  Dayton,  Ohio. 


for  either  obtaininR  an.swers  on  the  spot  or  it  can  be 
u.sed  as  a  means  of  .scrubbinR  contaminated  air  through 
.selected  liquids  for  subsequent  laboratory  analysis. 
It  is  also  an  excellent  stack  .sampler  for  sulfur  dioxide 
and  other  Rases. 

Some  recently  develojM'd  detectors  and  test  kits 
that  employ  tubes  containing  solid  granules  impreg¬ 
nated  with  special  reagents  are  shown  in  Figs.  2  and  3 
These  improved  kits  are  verj*  portable  and  easy  to 
manipulate  in  the  field. 
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Fig.  2.  (Left)  Hydrogen  Fluoride  Detector.  Courtesy  Mine  Safety  Appliances 

Co.,  Pittsburgh,  Pa. 

Fig.  3.  (Center)  Sulfur  Dioiide  Test  Kit.  Courtesy  Mine  Safety  Appliances  Co. 


Fig.  4.  (Right,  above)  Field  Test  Kit.  Courtesy  Connpact  Air  Samplers. 


Where  the  analytical  data  must  be  obtained  as  .soon 
as  po.ssible  yet  the  determination  is  of  such  a  nature 
that  it  cannot  be  accomplished  with  the  usual  items  of 
a  simple  detector  unit,  complete  te.st  kits  are  available 
a.s  illustrated  in  F'i^.  4.  Such  kits  are  .somewhat  larjrer 
than  the  usual  detectors  bec-au.se  they  contain  more 
reajrents  and  accessories  includintr  a  small  battery 
operated  photoelectric  colorimeter,  but  they  are  def¬ 
initely  portable. 

Recently  West  and  Gaeke,  of  Kem-Tech  Laboratories. 
develo{)ed  what  they  refer  to  as  an  all  purjwse  .semi- 
quantitative  >ras  analysis  te.st  kit  for  detect in>r  and 
identifying  air  pollutants  a.s  shown  in  Fijr.  5.  Its  de- 


Flg.  5.  Gas  Analysis  Test  Kit. 
Courtesy  Kem-Tech  Laboratories, 
Baton  Rouge,  La. 


velopers  claim  that  it  is  capable  of  detect in>r  18  com¬ 
mon  air  contaminants.  I)esi>rned  primarily  for  air 
pollution  investijrations.  it  neverthele.ss  is  of  interest 
to  indu.strial  hygiene  enjfineers  who  are  employed  in 
the  heavy  metal  refininjr,  [)etroleum  and  chemical  in¬ 
dustries 

A  new  device  recently  ap[K*arinK  on  the  market 
uses  a  constant  flow  of  canned  fn*on  gas  throujrh  a 
small  venturi  to  induce  suction.  The  suction  is  then 
used  to  draw  air  throujrh  scrubbinj?  solutions  or  filter 
papers  to  colhct  air-borne  substances.  The  unit  is 


shown  in  Fijr.  ♦>  arxl  is  an  e.xcellent  example  of  the 
impntvements  beinjr  ma<le  to  free  the  field  enjrineer 
from  the  encumbrances  of  heavy,  bulky  e<]uipment. 


Fig.  6.  Uni-Jet  Air  Sampler.  Courtesy 
Union  Industrial  Equipment  Co., 
Port  Chester,  N.  Y. 


The  Davis  toxic  >ras  detector  is  a  new  in.strument 
that  relies  u|K)n  pyrolysis  of  the  vajior  Ix-inK  deter¬ 
mined  to  produce  a  color  stain  in  a  detector  tulx*.  The 
letnrth  of  the  stain  indicates,  for  the  particular  khs 
or  vafxtr  encountered,  whether  or  not  it  is  pre.sent  in 
concentrations  aljove  or  below  the  maximum  allowable 
concentration.  This  device,  shown  in  Fi>f.  7.  is  lijrht 
and  i»ortable  and  comes  in  an  attractive  and  durable 
case.  Once  the  rel.itive  concentration  has  been  estab¬ 
lished.  any  suitable  test  can  b<-  u.sed  to  pintM>int  the 
exact  ranjre  encountered. 

One  particular  field  test  that  has  las-n  difficult  to 
achieve  with  a  sufficiently  flexible  ranjre  of  concentra¬ 
tions  is  that  of  the  determination  of  oxyjren.  It  is  well 
known  what  can  hapiK*n  when  there  is  a  Lack  of  oxyjren 
in  a  workroom  atmosphere  but  a  few  di.siistrous 
epi.sodes  have  Iwen  cau.sed  in  recent  years  by  the  pres¬ 
ence  of  an  excess  of  oxy^ren.  When  oxyjren  concentra¬ 
tions  reach  27'f  in  the  atmosphere  organic  material 
such  as  clothint?  of  workers  become  .safumted  and  will 
readily  ijrnite  from  a  spark  or  flame.  This  dangerous 
situation  can  result  when  a  hose  line  from  a  cylinder 
leaks  and  allows  oxyjren  to  build  up  hijrh  concentrations 
in  tanks  or  confined  spaces.  A  detector  is  now  available 
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for  the  dutermiiiation  of  oxy^fn  for  uil  concentrations 
of  industrial  hyKiene  siKnificance.  This  instrument, 
shown  in  Ki>f-  H,  fulfills  a  lonK  sought  solution  to  a  very 
serious  industrial  hazard. 

AlthouKh  te.st  kits  are  on  the  market  for  new  and 
exotic  chemical  comjwunds,  it  is  of  interest  to  note 
that  certain  lon^  standing  industrial  health  hazards 
have  also  come  within  the  .scojh*  of  on-the-sjwt  deter¬ 
minations.  An  example  of  s|M>cial  siKnificance  is  the 
determination  of  lead. 

Kollowin>r  the  initial  work  undertaken  by  Amdur, 
Silverman,  McConnaujfhey,  Ouino,  and  others,  who 
investiKaU-d  the  problem  of  spot  testinjr  for  lead  and  , 
its  comiK)unds  in  the  atmosphere,  two  test  kits  are 
now  available  for  the  rai)id  estimation  of  l«id.  If  de- 
sir<*d  these  estimatt's  can  Ik*  followed  up  by  conven¬ 
tional  air  .H;implin)r  atid  analysis. 

Other  well  established  hazards  like  arsine,  chlorine, 
oxides  of  nitrogen  and  mercury  which  a  few  years 
a^o  involve«l  delicate  field  .samplin^r  and  subsequent 
lal>oratory  analysis  are  now  beinjr  determined  in  the 
fiehl  with  det«>ctors  and  t4*st  kits.  There  is  rea.son  to 
lM*li«-ve  others  will  follow.  Draj^er,  KittaKawa,  and 
Davis  bnxhures  al.so  list  many  haloj^enated  hydro- 
carlxins  for  which  their  instruments  are  .suitable. 

Kxplosimeters  or  combustible  j?a.s  indicators  still 
ojHTate  on  the  .same  b;isic  principle  of  detection,  and 
while  no  startlinjr  breakthroujrh  has  occurnHl,  it  mijrht 
Ih*  mentiorxsi  that  present  day  in.struments  are  smaller, 
lighter,  and  more  streamlinefi  than  tho.se  of  a  few 
years  ajro  and  there  an*  more  of  them.  Actually,  when 
projK-rly  calibrated,  combustible  jras  indicators  can 
Im*  u.s«*d  for  rapid  estimation  of  concentrations  of 
certain  orjranic  vajtors — provided  there  are  no  interfer- 
inj?  va|>ors  present. 

On**  interesting'  addition  is  the  Sentinel,  a  portable 
battery  ojs'raled  combustible  jras  indicator  that  can 
be  [ilaced  n**ar  an  ojHTation  that  must  be  .safejruarded 
atrainst  **x{»losive  mixtur«*s.  ()|H*ratinjr  continuously. 


the  in.strument  sounds  an  alarm  when  concentrations 
of  any  jfa.ses  or  vapors  pre.sent  approach  the  danger 
mark.  See  Fig.  9. 

Although  .some  concern  w’as  initially  felt  regarding 
ways  and  means  of  protecting  personnel  from  exposure 
to  .some  of  the  newer  rocket  fuels,  the  situation  appears 
to  be  under  control.  A  contributing  factor  has  no  doubt 
been  the  availability  of  chemical  procedures  that  could 
be  inconwrated  into  te.st  kits  for  immediate  determina¬ 
tions  of  concentrations  of  the.se  chemicals  in  the  at¬ 
mosphere.  Con.sequently  test  kits  have  been  developed 
for  the  detection  and  determination  of  some  high 
energy  fuels  as  t>oron  hydrides  and  unsymmetrical- 
dimethyl  hydrazine. 

Any  di.scu.ssion  of  detectors  and  test  kits  is  bound 
to  rai.se  the  questions:  How  valid  are  results  obtained 
with  them,  and  how  expertly  must  they  be  handled 
in  the  field?  Certainly  the  increa.sed  number  of  man¬ 
ufacturers  of  kits  coupled  wdth  the  increasing  amounts 
of  instruments  con.stantly  being  developed  atte.st  to 
the  i)Opularity  of  these  devices.  Some  general  rea.sons 
for  their  psipularity  have  already  been  stated  and  a 
few  others  can  now  be  added  that  have  a  direct  bearing 
ui)on  field  work.  When  properly  operated,  detectors 
and  test  kits  .ser\-e  the  following  very  u.seful  purposes 
in  the  field: 

(1)  Provide  immediate  information  on  hazardous 
concentrations  of  substances  and  thereby  prevent  fur¬ 
ther  danger  of  exposure. 

(2)  Furnish  valuable  day  to  day  information  on 
IK*ak  concentrations. 

(.t)  Afford  a  versatile  means  of  evaluating  a  vary¬ 
ing  exposure  engendered  by  rapid  changes  in  other 
environmental  conditions. 

( 4 )  Provide  a  quick  means  of  checking  deficiencies 
in  ventilating  .systems. 

(5)  Function  as  a  readily  available  method  of 
atmospheric  monitoring  during  new  and  experimental 
ojH'ration.s. 


Rg.  7.  (Left)  Toxic  Gas  Detector,  Courtesy  Davis  Emergency  Equipment  Co., 

Newark,  N,  J. 


Fig.  8.  (Center,  below)  Mine  Safety  Appliances  Oxygen  Detector. 


Pig.  9.  (Below)  Combustible  Gas 
Alarm.  Courtesy  Johnson-Williams 
Inc.,  Palo  Alto,  Cal. 
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In  spite  of  these  commendable  features  attached 
to  detectors  and  test  kits,  their  findings  can  be  invali¬ 
dated  by  certain  factors  that  should  be  well  understood 
by  users.  It  is  left  to  the  user  to  know  when,  how,  why 
and  where  the  kit  can  be  used.  He  should  also  know 
what  other  gases  or  vapors  might  interfere,  and  he 
.should  know  the  condition  of  the  reagents,  check  for 
mechanical  defects  like  cracks  in  the  rubber  squeeze 
bulb  that  might  affect  the  volume  of  air,  and  ob.serve 
whether  dust  in  the  air  may  result  in  off  colors  pro¬ 
duced  on  papers.  He  must  further  note  whether  the 
operation  is  at  maximum  output,  or  whether  there 
have  been  changes  in  the  proces.s,  new  chemicals  u.sed, 
or  changes  in  the  ventilation  system. 

It  may  also  happen  that  the  operation  of  a  kit  is 
not  thoroughly  understood  by  the  .safety  engineer  and 
he  may  u.se  the  wrong  kind  of  kit.  The  writer  knows 
of  an  instance  in  which  a  kit  was  used  for  a  certain 
gas  and  it  was  later  shown  that  for  this  particular  proc- 
e.s.s,  the  ga.s  could  not  he  determined  accurately  be¬ 
cause  it  was  always  associated  with  interfering  vapors 
of  which  the  manufacturer  was  not  aware. 

Then  there  is  the  “eager  beaver”  fact  finder.  He 
makes  it  a  point  to  get  a  reading  regardle.ss  of  where 
he  has  to  look  for  it.  The  detector  or  test  kit  is  u.sed 
in  ridiculous  locations  so  he  can  see  a  change  of  color 
and  report  on  it.  An  instance  is  recalled  in  which  a 
test  was  made  inside  a  sewer  pipe  near  an  operating 
area  and  the  high  concentration  found  was  reported 


Dust  Monitor  Spots 


in  a  manner  to  make  one  conclude  that  it  existed  in 
the  workroom  atmosphere. 

Such  abuses  are  not  the  fault  of  the  kit  manufac¬ 
turer  The  resi)onsibitity  does  rest  with  the  manufac¬ 
turer  of  newly  develoinnl  test  kits  to  produce  a  work¬ 
able  reliable  unit  that  will  do  the  job  for  which  it  is 
intendt'd.  Any  user  of  a  te.st  kit  who  believes,  however, 
that  the  test  kit  is  the  total  answer  to  his  problem  is 
mistaken.  There  is  more  to  air  .sjimpling  than  the  direc¬ 
tions  printed  on  the  lalwl  of  a  detector  or  test  kit.  The 
kit  is  a  tool  that  enables  the  well  informtHl  engineer 
to  obtain  u.seful  data  that  will  help  in  the  evaluation 
of  a  problem  or  in  the  .study  of  environmental  con¬ 
ditions  which  may  require  control. 

As  the.se  facets  are  better  understood  and  mastered 
the  development  of  detectors  and  test  kits  will  lend 
very  v'aluable  supjwrt  to  the  laudable  efforts  being 
made  to  improve  environmental  conditions  that  affect 
human  beings  at  work.  Manufacturers  of  dele<’tors  and 
test  kits  have  put  forth  valiant  efforts  to  transform 
sensitive,  yet  u.seful  chemical  reactions  to  simple,  in¬ 
structive  means  of  gathering  information.  Sometimes 
these  efforts  leave  something  to  lx*  desirt‘d,  but  devices 
will  continue  to  improve  and  play  a  decisive  roll  in  air 
.sampling  and  analysis.  Progre.ss  continues  to  lx*  made 
and  the  increa.sing  number  of  new  analytical  chemical 
reactions  are  in  them.selves  a  challenge  to  the  imagina¬ 
tive  manufacturer  who  .sees  the  possibility  of  putting 
them  to  u.seful  work  outside  the  laboratory. 


rsonnel  Movements 


A  novel  technique  for  monitoring  pt-rsonnel  or 
vehicular  movement  and  activity  by  mejisuring  the 
dust  level  in  the  air  has  been  developed  by  .Armour 
Research  Foundation.  The  technique  is  ba.sed  on  meas¬ 
uring  the  concentration  and  size  di.stribution  of  dust 
particles  in  the  air  utilizing  a  particle  counter  devel¬ 
oped  by  ARF  in  1956. 

Using  this  technique,  armies  can  maintain  battle 
field  surveillance  of  a  remote  area:  a  miniature  particle 
counter  mounted  in  a  drone  aircraft,  a  counter  placed 
near  a  vital  road  junction — both  of  these  could  monitor 
enemy  movements  in  the  area. 

Scienti.sts  working  in  fine  particles  research -  once 
they  learn  the  type  ground  and  make  up  of  the  local 
dust — can  tell  how  many  troops  are  marching  or  how 
many  vehicles  are  moving  in  a  .sjx*cific  area.  Even 
bacteriological  agents  can  be  detected  by  using  the 
ARF  particle  counter.  When  all  this  information  is 
a.s.sembled  and  combined  with  certain  known  facts 
about  the  enemy,  it  can  be  converted  into  vital  intelli¬ 
gence  for  military  purjxjses. 

The  Armour  technique  evolved  through  a  series  of 
projects  conducted  for  various  sjKm.sors  since  the  par¬ 
ticle  counter  was  developed.  These  included  analy.ses 
of  “clean  room”  a.s.sembly  facilities  for  gyro.scojjes  and 
other  sensitive  instruments. 

The  results  of  these  projects  indicated  that  certain 


measures  should  be  tiiken  by  the  management  and 
employees  to  retluce  the  amount  of  dust  susixmdtHl 
within  the  room  and  the  introduction  of  dust  into  the 
room  from  outside. 

While  evaluating  and  corrolK)rating  the  stati.stical 
and  factual  data  from  these  projects,  the  Foundation 
fx*ople  were  able  to  correlate  variations  in  du.st  level 
and  difference  in  dust  i>article  size  to  movements  and 
activities  of  the  workers  and  machinery, 

The.se  .same  correlations  and  indices  can  lx*  adapted 
to  monitoring  most  any  type  of  activity  lx*yond  the 
immisliate  area  of  the  activity.  Particle  counters  -now 
run  and  observed  by  ix*r.sonnel-  are  plann<*<l  so  that 
they  require  no  attention  and  will  automatically  mcike 
records  of  dust  particle  counts  and  .sizes  of  the  particles 
for  an  operator  to  collect  ix*riodically. 

Particle  counters  can  lx*  remov«Hl  from  an  area  of 
activity  and  still  monitor  that  activity.  Movements  in 
a  room  can  be  monitored  through  an  air  duct  from  a 
considerable  distance. 

Dust  monitoring  can  be  used  in  detection  applica- 
tion.s — either  military  or  civilian — where  infra-red  or 
ultra  violet  .systems  cannot,  or  where  the  use  of  such 
.sy.stems  with  their  giveaway  electronic  characteristics 
would  compromi.se  the  location  or  prt^ence  of  a  moni¬ 
toring  .sy.stem. 
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Summer ’Winter  Changeover 

—  Simplified 

LOUIS  H.  V.  SMITH 

Consulting  Engineer,  Sarasota,  Florida 


CHANGEOVER  in  a  chilled  water  system  has  been 
considered  a  necessary  evil  in  the  South  and  Mid- 
South,  where  it  often  occurs  twice  in  the  same  day.  A 
system  conceived  and  used  by  the  author  eliminates  the 
usual  cumbersome  control  equipment  and  substitutes  a 
single  modulating  water  valve. 

OjHTation  is  simple.  Durinv'  the  cooling  i)erio<l.  the 
chiller  supplies  cold  water  to  the  buildinR  with  the  con¬ 
trol  valve  cU>sed.  DuriiiK  the  intermHiate  period,  water 
is  circulated  with  the  chiller  off  or  cycling  intermit¬ 
tently.  I)urin>r  the  heatintr  iH*riod,  the  chiller  is  off  and 
an  amount  of  hot  water  determined  by  out.side  tempera- 
tun*  is  introduced  to  the  sy.stem  throujrh  the  control 
valve. 

Control  of  the  .system  requires  a  minimum  of  equip¬ 
ment  and  can  be  completely  automatic.  Primary  control, 
both  of  heating  and  coolinjr,  is  from  a  central  point, 
normally  an  outside  thermostat. 


Mr,  Smith  was  9raduat»d  from  Stavant 
Intfituta  of  Tachnoloqy  in  1940  at  a 
machanical  anqinaar.  Hit  anqinaaring 
caraar  wat  firtt  with  E.  I.  DuPont,  Eatt- 
man-Kodak,  and  Airtamp  Conttruction, 
and  othart.  A  profattional  anqinaar, 
tinea  1953,  ha  hat  baan  an  indapandant 
contultant  with  officat  in  Miami  and 
Saratota,  Fla.  Tha  majority  of  hit  work 
hat  baan  air  conditioning  and  haatinq  for 
larqa  commarcial  and  induttrial  buildinqt. 


The  chiller  is  operative  only  in  the  event  of  high 
outside  ambient;  and  leavinpr  water  temperature  i.s 
u.sually  held  constant  during  the  coolintr  period.  The 
additional  refinement  of  modulating  the  leavinpr  w’ater 
temr»erature  through  an  interlock  from  the  outside  air 
thermostat  to  a  leavinjr  water  thermostat  is  ju.stified 
only  by  job  requirement.s. 

Temperature  of  the  hot  water  suppHed  by  boiler  or 
heat  exchanjrer  is  held  con.stant,  .set  for  the  maximum 
condition.  Modulatin)?  action  of  the  control  valve  pro¬ 
vides  for  variable  water  temperatures  as  required  by 
the  heatintr  load.  An  on-off  control  valve  could  be  .sub- 
stituU‘d  at  this  point  and  .so  put  the  entire  burden  of 
control  at  the  air  handlintr  unit  as  is  often  done  when 
coolintr  with  fixed-temperature  water.  It  is  felt  by  the 
author  that  the  extra  expen.se  of  a  modulatinpr  control 
valve  i.s  necessary  to  all  but  the  crudest  of  .systems. 
The  ranjre  from  no  heat  to  maximum  heat  is  so  much 
irreater  than  the  ranjre  from  no  cooling  to  maximum 
cooling  in  the  deep  South,  that  the  on-off  control  valve 
has  seldom  been  considered. 

The  control  arrangement  is  .seen  in  Fijr.  1.  The 
balance  valve  shown  is  seldom  u.sed  as  .such  and  i.s  never 
installed  in  a  carefully  calculated  .system.  U.sually,  the 
shutoff  valve  at  the  chiller  :s  used  to  correct  for  slight 
hydraulic  unbalance,  but  a  “balance  valve”  is  shown 
on  the  diagram  to  show  that  such  corrections  are  prac¬ 
tical  on  the  job. 

No  chiller  by-pa.ss  will  be  required  with  a  piping 
arrangement  as  shown  if  the  gallonage  requirement 
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Fig.  I.  Schematic  water  piping  diagram  showing  controls  for  simplified  method  of 
switching  from  heating  to  cooling  service  In  a  central  air  conditioning  system. 


for  the  buildinjr  can  be  such  that  the  entire  volume  of 
water  is  handled  by  the  chiller.  In  the  event  that  it 
cannot,  a  fixed  chiller  by-pass  with  no  adjustment  from 
summer  to  w'inter  may  be  used. 

Why  Two-Way  Valve  Controls  Better 

Some  enjrineers  belie\-e  that  a  thret*-way  blending 
valve,  ju.st  before  the  pump  suction,  would  I>e  bt‘tter 
than  the  two-way  control  valve  shown.  A  critical  exam¬ 
ination  of  the  relative  water  quantities  handled  by  the 
blendinsr  valve  or  by  the  two  way  control  valve  will  help 
in  an.swerinjr  this  question. 

First,  a  blendinff  valve  must,  of  necessity,  handle  the 
entire  volume  of  w'ater  beintr  pumped  to  the  building. 
With  low  heat  load  conditions,  only  a  small  amount  of 
water  would  pass  through  the  heat  exchanjrer.  It  would 
be  difficult  to  find  a  valve  with  jrood  throttlinjr  charac- 
teri.stics  at  the  low  hot  water  flow  that  could  be 
expected. 

Second,  since  the  air  handling  unit  coils  in  the  build- 
in?  are  oversized  for  the  heatin?  load  and  the  water 
temperature  from  the  heat  exchanger  is  purjw.sely  kept 
hi?h,  the  two-way  control  valve  can  be  much  smaller  in 
size  than  the  three-way  blendin?  valve.  Often  (in  the 
South)  a  one-inch,  two-way  control  valve  will  be  u.h»*<1 
to  do  the  same  job  as  a  .*1-  or  4-inch  three-way  blendin? 
valve.  The  cost  difference  is  sub.stantial.  In  addition, 
the  smaller  two-w’ay  valve  will  result  in  closer  system 
control,  as  noted  in  the  previous  j>ara?raph. 

Very  close  sy.stem  control  is  achieved  by  mo<lula(in? 
hot  water  temperature  with  an  outside  air  thermostat. 
Although  this  refinement  has  not  been  found  neces.sary 
in  the  southern  part  of  the  countrv’,  it  mi?ht  l)e  advan¬ 
tageous  in  the  North,  where  the  ran?«*  of  temis-ratures 
for  heatin?  is  considerably  greater. 

Pressure  Drops  Must  Be  Checked 

As  in  all  arrangements  of  equipment,  there  are  cer¬ 
tain  asf>ects  that  require  close  scrutiny  in  the  desi?n 
stages. 


An  examination  of  the  pipin?  schematic,  Fi?.  1,  will 
show  that  the  hydraulics  of  the  machine  rooni  pipin?  is 
critical.  Once  d(‘si?n  water  temiK-ratures  anil  (|uantities 
for  heatin?  and  coolin?  are  determined,  pn^ssure  drop 
through  the  non-ojH'rative  chiller  must  be  balanced 
a?ain.st  pressure  dn»p  through  the  heat  exchanger  at 
full  and  iKirtial  loads.  Only  in  this  way  can  the  required 
characteristics  of  the  control  valve  be  selit-tisl  to  pro¬ 
vide  projK'r  temix-ratures  for  mixin?  at  the  pump  suc¬ 
tion.  RwirTan?ement  or  substituticm  of  equipment 
necessitates  a  recalculation  of  pressure  drops  to  deter¬ 
mine  the  effc'ct  on  hydraulic  balance  of  the  system. 
Durin?  the  coolin?  tH-riixl,  the  control  valve  is  closed 
and  hydraulic  balance  is  not  a  factor. 

Protecting  Chiller  in  Heating  Period 

One  more  {)oint  to  consider  is  the  effect  of  return 
water  temi>erature  on  conditions  withifi  the  chiller 
tank.  In  most  installations,  refrigerant  will  not  be 
pump«*d  to,  and  locked  in,  the  nreiver,  but  will  be  left 
in  the  normal  refrigerant  circuits. 

F'irst,  the  coil  at  the  air  handlin?  unit  must  Iw  sized 
to  function  so  as  to  pre.sent  a  reas^niably  low  return 
water  temisTature  at  the  chiller.  In  the  .South  and 
Mid-South,  this  is  not  a  problem.  Any  coil  lar?e  enough 
for  the  coolin?  load  is  lar?e  enough  for  heat  in?  .at  a 
low  enterin?  water  temiwrature,  and  some  chan?es  in 
coil  sebrtion  may  be  indicated  in  the  North. 

S«*cond,  durin?  the  heatin?  iH'rio<l.  the  compressor 
is  js-rmitted  to  cycle  on  pump  down  to  prevent  abnor¬ 
mally  hi?h  pres.sures  in  the  chiller  tank.  The  precau¬ 
tions,  as  noted  before,  are  in  a<ldition  to  this,  since  it 
is  conceivable  that  the  compres.sor  could  be  shut  off 
without  bein?  pumi»<*d  down  durin?  an  extended  heat¬ 
in?  iM*ri(Kl. 

This  iKtrticular  arran?ement  created  considerable 
intere.st  when  first  intnKluced  in  the  .Sara.sota,  Fla. 
area.  It  has  since  l>een  us<*<l  in  a  number  of  installations 
with  a  substantial  de?r<*<*  of  .succe.ss.  It  is  felt  th.'it  prop¬ 
erly  desi?ned,  it  would  adapt  to  a  northern  climate. 
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Measuring  Space  Temperatures 
For  Comfort  Control 


A  discussion  of  the  factors  involved  in  choosing  the  most 
appropriate  method  of  measuring  space  temperatures  in 
comfort  control  applications. 


HOWARD  NORDEEN 

Technical  Services  Dept. 

The  Powers  Regulator  Co.,  Skokie,  III. 


TMK  ri,TI.M.\TK  OH.IKCTIVK  for  con- 
trolliiK;  ti*m|K*ra*un*s  is  human  comfort, 

the  many  factors  involved  leave  no  simple  answer  to 
the  question  of  where  to  pliice  thermostjit.s. 

In  some  cas»*s,  a  unit  thermostat  will  suffice.  In  more 
situations,  ;i  rr>r>m  thermostat  is  e.ssential  to  measure¬ 
ment  f»f  tru*-  sjwice  tenijs-ratbres. 

< ’omimri'd  with  the  ndatively  simple  pnxess  of  meas- 
urinir  fluid  temi>eratures.  which  are  uniform  due  to 
thorough  mixinir,  the  handlinir  of  room  temjs'ratures 
is  com|>licated  hy  a  myriad  of  los.ses  and  (rains,  includ¬ 
ing  the  efT**<’ts  of  I)oth  conveidisl  and  radiant  heat  on 
human  heinjrs. 

Factors  affect irur  heat  lo.s.se.s  and  (rnins  in  a  room  in¬ 
clude  wall  and  ceilin>r  exjvjsure,  window  area,  solar 
eff*Tt,  liyhtirqr  and  o<cupancy. 

.•Ml  of  the  alM»ve  factors,  plus  the  heatintr  and  venti- 
latintr  isjuipment,  contribute  to  the  overall  room  com¬ 
fort  .and  envirf)nment.  The  dejrree  to  which  each  of 
these  f.actors  affirts  human  comfort  should  determine 
the  point  f>f  tem|H*rature  measurement. 

Measurement  of  r«*pn*s«‘ntative  and  accurate  space 
temiH*r.atun*s  has  been  larjrely  left  to  the  control  engi¬ 
neer,  and  rijrhtly  .so.  II is  choice  of  measurement  ixiint 
or  thermostat  location  for  lM*st  room  temperature  con¬ 
trol  is  influenced  by  factors  of  jx-rformance,  flexibility. 
accessil)ilify.  arul  cost. 

I’erformance-wi.se.  temix'rature  me;isurement  by 
the  thermostat  should  be  representative  of  those  tem- 
|K‘rature  chatnres  felt  by  the  room  occupants.  A  room- 
tyjM-  thermostat  is  usually  .sel**c1ed  Ixvause  it  is  loc.ated 
in  the  sjuice  to  com|M‘n.s.ate  for  Ixith  room  air  and 
radiant  temixTature  chanjres. 

For  exam|>le,  en(firns*r.s  well  know  of  “cold  wall 
efr<*ct”  by  which  the  brnly  lo.s<*s  nidiant  heat  to  cold 
wirulow,  wall  and  furniture  surfaces  even  thou(rh  the 
air  temperature  is  at  a  comfortable  lev«*l. 

In  adjustirnr  for  actual  nx>m  condition.s.  a  room  ther- 
most.at  will  call  for  hii^her  tem|K*ratures  to  comp<'n- 
•sate  for  this  lo.ss  of  Iiody  heat  becau.se  the  room  ther- 
mo.sfat  .sen.ses  the  cold  surf.aces  al.so.  This  is  important 
in  rooms  with  the  I.arjre  window  .are,as  characteristic  of 
tixlay’s  nifHlern  buildin^rs  and.  even  more  so.  in  .schools 
which  must  be  warmed  up  after  a  period  of  reduced 
temiwratures. 


In  .seb'ctitqr  the  most  significant  space  temperature 
measurin>?  point,  we  are  normally  Iimit<*d  to  a  wall  or 
unit  instalhation  for  supr>ort  of  the  thermostat  and 
control  lines. 

A  room  thermost.at  should  be  located  on  an  inside 
wall  away  from  a  heat  jrain  (hot  or  cold  water  pipes, 
etc.)  or  larpe  loss  area  (window’s,  etc.)  and  shielded 
from  direct  sun.shine. 

The  remote  measurinj?  element  of  a  unit  mounted 
thermostat  must  be  located  in  a  moving  air  stream 
cominjr  from  and  close  to  the  .space.  Althoujrh  the 
lar(?er  ma.ss  of  a  remote  measurinjr  element  inhibits 
temperature  resi>op.se.  increa.sed  air  velocity  across  the 
element  improves  this  characteristic  prreatly. 

Perform.ance  will  .also  depend  on  the  desiprn  of  the 
heatinp  and  ventilatinp  .system.  Comfort  control  cannot 
be  puaranteed.  even  by  the  most  sophisticated  con¬ 
trols.  without  prop«‘rly  locating  the  heat  distributinp 
equipment  at  hiph  loss  areas  such  as  w’indows  and  out¬ 
side  walls.  Otherwise,  the  imbalance  of  the  heat  source 
and  heat  loss  will  cause  an  uncomfortable  temperature 
pradient  .across  the  room  which  can  only  be  overcome 
by  .an  extremely  hiph  and  continuous  air  chanpe.  Al- 
thouph  a  larpe  air  chanpe  is  often  neces.sarv'  in  process 
work,  it  be<-omes  an  undesinible  draft  in  comfort 
control. 

.■\t  times,  and  for  flexibility,  a  unit-mounted  thermo¬ 
stat  with  remote  sensinp  element  is  required  on  fan 
driven  (equipment  if  the  space  is  subject  to  partition- 
inp.  The  thermostat  measurinp  element  is  then  loc.ated 
in  a  .samplinp  or  return  air  duct  of  the  unit.  The  ther¬ 
mostat  measures  return  air  enterinp  the  unit,  and 
controls  the  unit  .accordinply. 

Under  certain  conditions  such  as  minimum  window- 
area.  continuous  sy.stem  oix'ration.  and  without  re¬ 
duced  nipht  temjx'rature  reset,  a  unit-mounted  thermo¬ 
stat  w  ill  usually  oiH'rate  satisfactorily. 

It  must  be  remembered  that,  since  the  radiant  and 
convected  heat  of  the  unit  it.self  may  affect  the  .sensinp 
bulb  of  a  unit-mounted  thermo.stat,  it  is  neces.sary  to 
exercise  judpment  in  pettinp  the  optimum  placement 
of  the  bulb. 

If  the  fan  .system  is  not  oj^eratinp.  the  unit  thermo¬ 
stat  is  inopi'rative  since  it  is  entirely  dependent  on 
forced  air  movement.  In  this  case,  full  time  control 
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can  only  be  achieved  by  a  room  thermostat,  which  con¬ 
tinues  to  sense  space  conditions  and  may  call  for  equip¬ 
ment  startinjr  to  maintain  reduced  space  temperatures. 
This  is  particularly  true  in  schools  where  unit  venti¬ 
lators  are  shut  dowm  during  holiday,  nijrht  and  week¬ 
end  periods. 

Modern  structures  with  larpe  Klass  areas  and  fan- 
driven  equipment  controlled  by  a  unit-mounted  thermo- 
sUit  normally  require  some  type  of  interior  zone 
control. 

Acce.ssibility  for  ser\’icinjr  is  another  factor  in 
choice  of  thermo.stat  location.  Generally,  a  thermostat 
mounted  on  a  wall  (room  thermostat)  and  protected 
by  a  proper  cover  is  more  accessible  than  a  thermo¬ 
stat  concealed  in  a  unit. 

Ser\’icinjr  and  calibration  are,  in  fact,  ea.sed  with  a 
room  thermostat  since  it  is  not  ex|x)sed  to  a  flow  of  air 
which  can  deposit  dust  on  its  sensin>r  element.  Chances 


of  tamiK'rinK  or  damaKC  are  neKliKible  wherever  the 
thermostat  is  located  provided  the  proiH*r  protective 
measures  are  taken.  ConceahHl  adjustments  and  heavy 
duty  Kuards  in  action  areas  are  amonjr  the  measures 
used  to  protect  room  thermo.stats. 

Finally,  there  is  a  question  of  cost.  There  is  no 
denyinjr  that  sui>erior  iH*rformance  is  usually  as.so- 
ciated  with  a  hi>fher  corres|M>ndinK  cost.  If  the  control 
appliciition  depends  on  the  thermostat  (mwisurinjf 
I»oint)  beiriK  some  di.stance  from  the  controlled  e<iuii>- 
ment.  then  the  cost  may  Ih*  higher  due  to  loiurer  inter- 
connectinjr  control  connections.  H»»wever.  in  view  of  a 
better  measurement  situation  and  control  accessibility, 
the  tantrible  and  intantrible  costs  can  be  balanc(‘il. 

R»*cojrnitio?)  and  a  careful  evaluation  of  these  factors 
will  aid  the  designer  in  .selectinjr  the  most  suitable 
mo<le  of  temiH*rature  measurement  for  comfort  control 
in  each  installation. 


Practical  Aspects  of  Solar  Swimming  Pool  Heating 


Since  some  1.5,000  home  .swimmiiiK  |)ools  are  beinjf 
built  in  the  United  States  each  year,  i)ool  heatinjr  has 
become  important  to  the  .solar  engineer.  So  states 
Doujrlass  E.  Root.  Jr.,  writing  in  the  January.  1960, 
issue  of  Solar  Energy,  publi.shed  by  The  Association 
for  Applied  Solar  Energy. 

Since  the  major  losses  from  swimminjr  i>ools  are 
due  to  radiation  and  a  combination  of  convwtion  and 
evaporation,  a  heating  .sy.stem  which  reduces  these 
los.ses  does  not  have  to  add  as  much  heat  to  maintain 
any  jriven  pool  at  a  comfortable  level  as  does  one  which 
does  not  reduce  these  .same  los.ses.  As  concerns  solar 
heat  collectors  a  .sy.stem  can  be  devi.sed  which  al.so  elimi¬ 
nates  the  necessity  of  usintr  exj)en.sive  .separate  .solar 
heat  collectors. 

One  of  the  simplest  methods  is  to  construct  a  lar>re 
life  raft  type  plastic  unit  in  which  the  protective  pia.stic 
sheet  floats  on  i)ontoons  on  the  i)ool  surface.  When 
deflated,  this  unit  can  be  rolled  up  for  storatre.  Placed 
on  the  pool  surface  with  the  interconnected  pontoons 
partially  inflated  (with  the  positive  outlet  of  a  vacuum 
cleaner),  the  unit  can  be  floated  on  the  water,  pla.stic 
sheet  up.  If  the  i)ontoons  are  proijerly  arranged  when 
they  are  fully  inflated  while  the  cover  is  in  place  they 
will  hufr  the  i)ool  walls,  almost  eliminatinpr  the  evapora¬ 
tive  loss.  Even  in  pools  of  uneven  shape  where  a  ti>rht 
.seal  to  the  walls  is  impossible  to  obtain,  .such  a  cover 
substantially  reduces  the  evaporative,  convective,  and 
radiant  los.ses  and  acts  as  a  very  effective  heat  trap  for 
the  sun’s  rays. 

The  u.se  of  separate  heat  collectors  plac<*d  in  series 
with  the  filter  sy.stem  has  one  very  distinct  di.sadvan- 
tajre.  This  system  does  not  rwluce  heat  losses  from  the 
I)ool.  Oil,  {fas,  or  electric  heaters  with  a  capacity  in  the 
nei>rhborhoo<l  of  200,000  Btu  p)er  hr  can  reheat  a  i>ool 


after  a  c<k)1  iM*ri(Kl  within  a  few  hours  of  the  next  day. 
Pools  heat«*<l  by  colhx-tor  (utiH'Is  may  be  .s<‘veral  days 
ri“Coverin)f  heat  l«).sse.s  unless  the  owner  has  instalUsl  a 
larjre  heat  colU*ctin>r  panel.  Unfortunately  a  jroo<l  many 
under-si7.<‘d  solar  |kk)I  heaters  have  Is-etj  instalUsi 
throughout  the  country.  Insau.se  the  ib-sijrners  over¬ 
looked  the  matrnitude  of  the  daily  heat  kis.ses. 

Ad»*quately  siz<*<l  conventional  piissl  colhstors  are 
tfK>  exp<*nsive  to  construct  for  >reneral  ishJ  heatirnr  use. 
The  alternative,  fortunately,  is  simple.  The  |sm)I  water 
need  not  be  circulattsi  under  >rreat  pressur*-.  .so  it  can 
flow  by  jrravity  down  a  black  waterproof  insulat**<i 
sh«*et  or  betwe«*n  two  thin  plates  under  a  liirht-trans- 
{Kirent,  heat-ojuique  cover  and  either  trickle  throujrh  a 
pipe  back  into  the  i»ool  or  Ih*  pumin*!!  back  by  a  small 
auxiliary  pump  if  this  is  mop*  convenient.  This  system 
eliminates  exjH-nsive  tube  tyjs*  const ructi(»n.  Since 
these  collectors  are  cheaiH*r  to  make  than  tub«*d  ones 
it  is  i)ossible  to  install  an  ad**<tuate  separate  heat  col¬ 
lector  area  without  burdening  the  imrcha.ser  with  loo 
larjfe  an  initial  inv<*stment. 

At  the  present  time  cetyl  acid  is  bein»^  us**<l  to  pp*- 
vent  small  |K>nds  in  fish  br**<‘din>r  areas  from  dryinvr  up 
when  the  rainfall  is  low.  It  is  .said  to  reduce  eva|K)ra- 
tion  by  HO'/  and  to  spread  it.self  so  thin  that  only  a 
few  drojH  would  ad»*<iuately  coat  the  surface  of  an 
average  size  .swimminjf  ihk»1.  Of  course  it  will  not  afi- 
preciably  reduce  convict ive  lo.s.ses.  and  its  film  ap|H*ars 
to  lack  the  optical  characteristics  to  produce  a  heat 
trap.  But  there  may  be  s^>me  substance  which  when 
dropiH*d  in  minute  quantities  on  the  surface  of  the  pool 
will  Ih*  non  toxic,  p*duce  evajHtration.  and  form  a  film 
which  is  lijrht-transparent.  and  heat-opaque.  Such  a 
com|K)und  mijrht  also  make  inissible  the  use  of  iH)nds 
as  heat  sources  for  home  heatintr. 
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A  ALL-WEATHER  SPORTS  PALACE  is  the  scene  of  boiing, 
beslietbell  and  fencing  events  at  the  I960  Olympics  being 
held  in  Rome.  The  Coni  Sports  Palace,  built  to  seat  1 5,000 
spectators,  was  conceived  by  Annibale  Vitellozxi  and  built 
by  Pier  Luigi  Nervi.  Completely  air  conditioned,  the  stadium 
incorporates  a  cooling  system  designed  and  installed  by  Vilter  Mfg.  Co.'s  Italian  dis¬ 
tributor,  SPA  Dell  'Orto  Chieregatti,  of  Milan.  Total  refrigeration  capacity  of  the 
system  is  1 300  tons,  of  which  450  tons  is  produced  by  a  central  system  and  the  re¬ 
mainder  is  supplied  by  well  water.  Central  system,  as  shown  on  right,  includes  four 
self-contained  Refrigerant  22  water  chilling  units,  with  each  chiller  Incorporating  a 
Vilter  8-cylinder  VMC  compressor. 


Piet 


ute 


PORTABLE  CLEAN  ROOM  controls  airborne 
contamination  for  critical  welding  operations  on 
heat  eichanger  equipment  at  the  Walden  Plant 
of  American-Standard  Industrial  Division,  in 
Buffalo,  N.  Y.  Placed  on  the  plant  floor,  as  shown 
above,  the  clean  room  is  constructed  with  hard- 
board  side  panels  and  a  heavy-duty  polyethylene 
semicircular  top.  The  room  is  expandable  in  6-ft 
lengths  to  accommodate  the  necessary  tube 
bundle  length.  A  fan  on  the  inlet  vent  draws  air 
through  a  filter  Into  one  end  of  the  room,  and 
another  fan  at  the  opposite  end  forces  air  out 
to  maintain  a  continuous  flow  of  contaminant- 
controlled  air. 
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◄  FULL-COLOR  SOUND  MOVIE  on  the  subject  of  electric 
heating  for  schools  was  produced  for  the  benefit  of  school 
board  members,  architects,  consulting  engineers  and  other 
school  planning  people.  The  20-mIn  production.  Electric  Heat¬ 
ing  Goes  to  School,  Is  reported  to  be  a  true  story  telling  how 
one  school  board's  investigation  led  to  the  choice  of  electric 
heat  for  their  proposed  new  school.  Film  Is  available  on  loan 
by  contacting  Edwin  L.  Wiegand  Co.,  7500  Thomas  Blvd., 
Pittsburgh  8,  Pa. 


Fan-Coil  Units  Provide 


Year-Round  Comfort 


for  Apartment  Dwellers 


Mr.  Feder,  a  licensed  professional  engineer  in  New  York,  New  Jersey,  Florida, 
and  Pennsylvania,  has  been  designing  air  conditioning,  heating  and  ventilating 
systems  for  over  twenty  years.  The  author  of  many  articles  on  mechanical  systems 
for  various  types  of  buildings,  he  eiplains  herein  how  he  adapted  the  fan-coil  unit 
for  year-round  air  conditioning  of  an  apartment  house  in  midtown  New  York. 


NATHAN  FEDER,  Executive  Vice-President,  Tizian  Associates,  Inc, 
Consulting  Engineers,  New  York,  N,  Y. 


IT  would  be  unthinkable  nowadays  to  erect  a  first- 
cla.ss  a{)artment  hou.se  in  midtown  Manhattan  with¬ 
out  providinjf  for  summer  cooling.  While  the  most 
common  approach  is  the  installation  of  self-contained 
through-the-wall  units,  builders  are  beKinning  to  see 
that  this  easy  .solution  is  not  .so  advantageous  in  the 
long  run,  especially  the  aspect  of  maintaining  dozens 
of  small  compre.s.sor  plants. 

Myles  E.  Rie.ser,  builder  of  204-210  53rd  Street, 
wanted  to  provide  his  tenants  with  the  highest  quality 
year-round  comfort  without  the  attendant  headaches 
of  mounting  maintenance.  The  central  fan-coil  .sy.stem 
he  is  getting  not  only  meet.s  the.se  criteria,  but  provides 
these  further  advantages: 

As  .seen  in  the  accompanying  rendering,  the  fan-coil 
unit.s’  outside  air  intake  aluminum  grills  blend  unob¬ 
trusively  with  the  aluminum  trim  of  the  fenestration. 
Inside  the  building,  units  are  completely  reces.sed.  with 
front  di.scharge.  Outside  air  will  be  fixed  at  approxi¬ 
mately  20%,  all  the  make-up  needed  for  interior 
exhau.st,  thus  providing  a  completely  controlled,  draft- 
free  environment.  Tenants  may  choose  from  three  fan 
speeds  to  alter  this  environment  to  their  individual 
tastes. 

In  summer,  chilled  water  is  supplied  to  the  fan-coil 
units  at  a  constant  45  deg  F'.  At  this  low  temperature, 
the  coils  will  be  able  to  handle  New  York’s  relatively 
high  humidities  on  days  when,  due  to  relatively  low 
outside  dry-bulb,  the  units  are  o[)erating  at  their  lowest 
fan  speed.s. 

In  winter,  hot  water  temperatures  are  varied  with 


outdoor  temperatures.  Bathrwms,  in  the  interior,  have 
their  own  electric  heaters. 

Mechanical  equipment  is  located  in  a  iHTithou.se  on 
the  roof,  leaving  the  building  area  below  stre^-t  level 
free  for  a  restaurant  with  its  own  crnding  sy.stem. 
Close  proximity  of  boiler,  compre.s.sor,  direct  exjvtnsion 
chiller,  and  cooling  tower  (see  plan  on  next  page*  re¬ 
duces  piping  to  a  minimum,  leaving  only  supply  and 
return  water  piping  to  the  fan-coil  units.  A  pair  of 
horizontal  supply  and  return  mains  make  a  complete 
loop  in  a  2-ft  hung  ceiling  of  the  fifth  floor,  directly 
below  the  roof,  from  which  small-diameter  risers 
take  off.  each  feeding  a  [wiir  of  units  on  each  flf*or.  .\ 
third  ri.ser  in  each  stack  carries  off  the  condensate. 
(The  tower  also  supplies  cooling  water  for  the  restau¬ 
rant’s  conden.ser. )  No  zoning  had  to  lx*  provided  as  the 
sun  load  on  this  building  will  bf*  minimal;  it  faces 
north  and  its  other  three  sides  are  shaded  by  other 
buildings. 

While  .supply  water  tem[K*rature  is  controlled  auto¬ 
matically,  changeover  is  accomplished  quite  simply  by 
turning  the  compre.s.sor  on  or  off  and  oj)ening  and  clos¬ 
ing  a  couple  of  valves  in  the  penthou.se  (.see  plan). 

.An  intere.sting  sidelight  of  this  in.stallation  is  the 
treatment  of  the  exhaust  fans  on  the  n>of,  which  may 
hou.se  an  additional  i)enthouse  for  human  occupancy. 
.All  roof  exhau.sters  will  Ix*  made  of  fiber  glass  in 
various  pa.stel  colors.  The  di.scharge  duct  from  the 
restaurant  exhau.st  fan  will  be  shap<*d  like  a  ship’s 
funnel,  and  the  effect  on  the  roof  will  lx*  similar  to  the 
deck  of  a  ship. 


-Heating  and  air  conditioning  unit 

Portion  of  plan  of  typical  floor,  showing 
fan-coil  units  recessed  in  columns  between 
glass  doors  to  terraces. 
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Portion  of  heating  and  cooling  riser  dia¬ 
gram  showing  supply,  return,  and  conden 
sate  stack  for  pairs  of  fan-coil  units. 


Ships  funnel  disc  :t  10 
galv.  with  bird  screen 
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Part  of  roof  plan  for  five-story 
apartment  house,  showing  mechan¬ 
ical  equipment  room,  including 
boiler,  chiller,  and  cooling  tower. 
Supply  and  return  mains  connect 
into  perimeter  loop  running  in 
2-ft  hung  ceiling  below,  feeding 
risers  to  fan-coil  units  on  each 
floor. 
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Schematic  piping  diagram  of  mechanical 
system.  Fan-coil  unit  is  typical,  but  note 
that  it  is  shown  above  for  clarity  only. 
Actually,  mechanical  equipment  is  in 
roof  penthouse,  fan-coil  units  are  on  the 
floors  below. 


Hot 

water 

boiler 


Condenser 


I  Cooling 
Compressor  tower 
pump 


AIR  CONDITIONIN6,  HEATING  AND  VENTILATING,  SEPTEMIER,  1960 


99 


Applications  and  Installations 


Gas  Air  Conditioning  Solves 

Basic  Printing  Problems 


L.  K.  LUCAS 

North  Central  District  Industrial  Engineer 
The  Ohio  Fuel  Gas  Co.* 


AM.AJOR  step  was  taken  toward  the  elimination 
of  problems  which  the  printinjr  and  lithoRraphy 
industry  had  considered  part  of  the  trade  with  the 
installation  of  an  indirect  jras-fired  absorption  air 
conditioning  unit  at  Shaw-Barton.  Coshocton,  Ohio. 
The  firm  is  a  leader  in  the  field  of  calendar  and  spe¬ 
cialty  advertisinjr,  and  does  larjre  volume  multicolor 
printinff. 

Accordinvr  to  Shaw-Barton,  prt*cise-quality  control 
in  the  printing  of  four  color  work  was  accomplished 
by  the  incori)oration  of  a  186  ton  Carrier  absorption 
unit  located  on  the  first  floor  of  the  40,000  sq  ft  two- 
storj-  addition  to  the  plant.  The  unit  conditions  the 
first  floor  paper  storage  area,  as  well  as  the  second 
floor  printintr  area. 

Conditions  in  the  paper  storage  area  are  held  at 
74  to  76  desr  F  dry  bulb  with  a  relative  humidity  of 
45^r  to  SO^'c  all  year  Ion?.  This  prevents  the  paper 
from  pickinjr  up  exce.ssive  moi.sture  or  from  dryintr 
out  and  becominjr  brittle.  With  the  .same  conditions 
year  round,  the  stretching,  wTinklinjr  and  curlinft  of 
paper  is  reduced  to  a  minimum,  thus  reducing  ex¬ 
pensive  spoilatre  and  handlintt  costs. 

The  chilled  wat.er  .system’s  versatility  is  demon- 
.strated  by  the  .second  floor  printinjr  room  havinft  the 
.same  conditions  as  the  storage  area  while  an  adjacent 
office  area,  visible  in  photo  above,  is  maintained  at  a 
warmer  temperature  of  77  dejr  dry  bulb. 

Accordin;^  to  Shaw-Barton,  one  of  the  prominent 
advantajtes  of  operating  a  completely  controlled  press 
room  is  that  consi.stent  lighting  conditions  around 
the  clock  provide  the  opportunity  for  consistent  color 
control.  In  this  windowle.ss,  air  conditioned  pre.ss 
room,  the  lighting  permits  .starting  any  job  at  any 
hour  of  the  day  or  night  with  confidence  that  the 
colors  will  appear  the  same  for  the  next  shift  coming 
on.  Therefore,  it  is  po.ssible  to  op«*rate  on  a  multiple- 
•shift  basis  and  maintain  consistent  color  control. 

In  the  past,  natural  light  from  windows  during  the 
day  shifts,  supplementing  the  artificial  light,  created 


*  A  subsidiary  of  The  Columbia  Gas  System,  Inc. 


an  entirely  different  situation  from  that  which  exi.sted 
under  night  shift  operations  with  only  artificial  light 
to  rely  on.  This  color  variation  was  a  .substantial 
problem  and  in  some  ca.ses  certain  jobs  could  not  even 
l>e  .started  until  the  day  shift.  Therefore,  from  the 
standfx>int  of  continuous  .scheduling  and  con.stant 
color  control,  it  is  a  definite  advantage  to  have  con¬ 
stant  lighting  conditions  which  an*  made  possible 
through  complete  temjH-rature  and  humidity  control. 

With  quality  control  of  the  conditioned  air,  Shaw- 
Barton  is  able  to  maintain  the  registry  of  its  four- 
color  printed  pictures  the  year  round.  This  improved 
the  work  load  factor  since  the  first  two  colors  can 
now  1m*  printed  with  more  confidence  and  the  jKiiM'r 
.stacked  until  the  .second  .set  of  transjuirent  inks  is 
printed  without  fear  of  pajH-r  shrinkage,  curling,  or 
stretching  to  throw  the  calendars  out  of  register. 

(’ontrol  of  humidity  also  eliminatf^s  iMithersome  static 
conditions  which  make  |iaiM*r  stick  and  prevent  com¬ 
pletion  of  the  run.  At  the  .same  time,  the  control  pro¬ 
motes  even  and  quick  ink  drying  which  eliminates 
smudges  and  blurs,  thereby  reducing  rejects. 


View  of  equipment  room  showing,  in  center,  the  gas- 
operated  absorption  refrigeration  unit. 
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View  of  offset  section  of  the  windowless, 
air  conditioned  press  room  showing,  at 
left,  No.  61  Miehle  two-color  offset 
press. 


.Air  coixiitiotiini;  is  p<*rformt*d  by  a  chilU'd  watxr 
sy.stxm.  WatiT  is  chilled  by  the  absorption  unit  which 
employs  a  lithium  bromide  s;ilt  solution  and  ordinary 
tap  water  to  provide  •l.'i-dejr  chilled  water.  This  water 
is  pum[M‘d  from  the  unit  in  the  central  equipment 
room  to  air  handlers  in  the  an*as  to  b«*  conditioned. 
Hen*,  air  is  drawn  throujrh  filters  to  the  coolinj?  coil. 
Humidistats  jrovem  the  amount  of  chill«*d  water  pass¬ 
ing'  throujrh  the  coil  and  thus  the  relative  humidity 
in  the  area  is  maintain«*d.  If  the  temi>erature  of  the 
conditioned  air  is  too  low,  steam  coils  are  provided  for 
reheatinjj  to  the  exact  required  temp<‘rature. 

The  air  handlinj;  units  are  al.so  equipp<Hi  with  hu¬ 
midity  i^ans  which  add  moisture  to  the  air  auto¬ 
matically  upon  demand.  This,  of  course,  takes  place 
in  cold  weather  when  low  humidity  conditions  are 
encountered. 

Steam  is  used  in  the  ab.sorption  unit  to  restrenprthen 
the  bromide  solution.  The  .steam  is  supplied  by  the 


three  7()-hp  Ras-fired  packapre  boilers  which  are  ad¬ 
jacent  to  the  absorption  unit  in  the  plant’s  equip¬ 
ment  room.  The  boilers  are  controlled  so  that  they  come 
on  the  line  automatically  as  the  steam  load  increases. 
The  thrfH*  boilers  supply  heat  for  the  entire  plant  in 
winter  and  steam  for  air  conditioninj?  the  new  addition 
during  the  warm  months. 

Because  jras  is  a  clean  burnintf  fuel,  there  is  no  dirt 
in  the  equipment  room  or  exhausted  to  the  atmosphere. 
This  area  is  paints  and  the  piping  color  coded,  makinpr 
it  an  intetrral  part  of  the  plant  that  is  desirable  to 
work  in  and  to  visit. 

Shaw-Rarton  presents  a  prime  example  of  how  proc¬ 
ess  and  comfort  air  conditioninpr  are  combined  into 
the  making  of  a  quality  product.  The  company  feels 
that  Ras  air  conditioninR  has  increa.sed  efficiency,  re¬ 
duced  spoilaRe,  and  improved  quality — a  combination 
of  benefits  that  more  than  pays  for  the  firm’s  invest¬ 
ment  in  the  conditioninR  .system. 


Western  Hotel  Installs  Factory-Built  Sewage  Plant 


The  first  completely  factory-built  .sewaRe  trmtment 
j>latit  in  .Arizona  will  be  itistalled  soon  at  the  SuiK'r- 
stition  Ho  Hotel  at  .AiKiche  .Junction,  east  of  Phoenix. 

The  r**ctanRular  steel  unit  is  IxdiiR  fabricated  by  a 
Kansas  (’ity  manufacturer.  Smith  and  I»vele.ss,  and 
will  lx*  shipixsl,  ready  for  installation,  to  the  site  of 
the  new  1  Pi-unit  motor  hotel  on  a  six*cially-built  truck. 

This  21,0rH»-Ral  treatment  plant  looks  much  like  a 
wartime  landinR  barRe,  accordinR  to  the  manufacturer, 
and  is  desiRrxxl  to  provide  simple,  deix*ndable  treat¬ 
ment  for  .sanitary  sewaRe  in  outlyinR  areas  where  it 
is  impractical  or  imix>ssibl«‘  to  connect  with  existinR 
.sewer  .systems. 

Unit  intrmluces  ox.VRen  to  the  sewaRe  to  aerate  it 


and  oxidize  it.  The  abundant  air  supply  prevents  the 
.sewaRe  from  becominR  .septic,  hence  it  is  odor-free. 
This  method  is  often  referred  to  as  a  super-aeration 
proce.ss.  The  treatment,  the  company  .state.s,  can  best 
be  dt'scribed  as  providinR  a  Rood  environment  for  the 
livinR  micro-orRani.sms  which  destroy  the  sewaRe. 

The  Smith  and  I.x>veless  unit,  it  is  re|X)rted,  provides 
a  much  more  economical  disposal  sy.stem  than  would 
be  involvtxl  in  buildinR  a  concrete  treatment  plant, 
yet  it  meets  the  .strictest  requirements  of  the  build¬ 
inR  code  of  any  state  in  the  nation. 

Manufacturer’s  repre.sentative  in  Scottsdale,  Ariz., 
is  A’ancy  Sales,  Inc.;  the  treatment  plant  will  be  in¬ 
stalled  by  Arizona  PlumbinR,  Inc.,  of  Phoenix. 
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Louis  Blendermann  on 


PLUMBING  and  PIPING 


Floor  Mounted  Water  Closet  Installations 


ONE  subject  that  has  always  caused  consternation 
amonjr  architects  and  enjrinet'rs,  is  the  amount 
of  pipe  space  required  for  the  roujrhinjr  of  floor 
mounted  water  closets. 

Floor  space  in  a  buildinjr  is  of  prime  importance 
to  the  owner  or  the  jvirticular  function  of  the  buildiinr. 
It  is  the  net  floor  space  from  which  the  owner  de- 


CLOSET 

COMBINATION 


REGULAR  SECURED  TYPE 

CLOSET  CLOSET 


Fig.  I.  Three  basic  types  of  floor  mounted  water  closets. 


rives  his  income,  either  from  his  own  endeavor  or 
from  his  tenants.  The  net  floor  space  is  related  to  that 
portion  of  the  buildimr  which  must  In*  allotted  to 
heatin)?,  plumbiiiK,  air  conditioninsr.  electrical  .sy.stems 
and  equipment  that  .serve  the  assorteil  rn^fls  of  the 
building. 

Naturally,  much  thoujrht  must  be  M  to  *he  care¬ 
ful  placement  of  .systems  and  equipmti.:  for  Iwst 
utilization  of  floor  space  for  the  .s[)ecific  function  of 
the  buildin^r.  Unfortunately,  there  .sometimes  is  a 
tendency  to  reduce  space  ne<-ded  for  the  systems  and 
equipment  to  frain  a  few  inches  of  u.seable  floor  space 
and  this  can  lead  to  many  .systems  and  equipment  in¬ 
stallation  complicat.ons. 

There  is  often  a  tendency  to  minimize  the  pijx- 
cha.ses  for  in.stallinp  the  rou>rhinjr  for  plumbinjr  fix¬ 
tures  and  equipment.  Certain  limitations  must  be  main¬ 
tained.  The.se  minimum  dimensions  will  be  di.scussed. 

Types  of  Wafer  Closets 

This  article  is  confined  to  flwr  mountKl  water  clos¬ 
ets,  and  later  articles  will  cover  other  tyfH's  of  fixtures. 

There  are  many  styles  and  shapes  of  floor  mounted 
water  closets  an,d  these  closets  have  distinct  features 
in  performance  which  makes  each  clo.set  a  little  bit 
different  than  the  other.  The  three  basic  types  of  clos¬ 
ets  that  are  commonly  u.sed,  are  the  closet  combination, 
rej^ular  closet  and  the  secured  tyfx*  clo.set.  All  are  il- 
lu.strated  in  Fifr.  1. 

The  closet  combination  comes  in  .several  types  and 


is  primarily  u.sed  in  private  residences.  It  can  al.so 
be  used  in  other  tyi)es  of  buildintrs.  The  clo.set  tank 
is  supplied  by  a  small  diameter  water  line. 

The  regular  closet  is  also  available  in  a  numlwr  of 
styles  and  shajM's.  .\  flush  valve  is  employed  for  dis- 
[MTisinjr  water.  This  tyjK-  of  clo.set  is  u.sed  in  quantity 
in  all  tyiH*s  of  builditors,  includintr  private  residences, 
where  the  water  pipiru'  is  of  ample  size. 

The  secured  tyjK*  closet  is  ^'enerally  used  in  institu¬ 
tions  or  for  any  sjMSMal  application  where  it  is  desire«| 
to  secure  the  cl<Ks«*t  to  lK)th  the  fl«M»r  atid  th«*  wall 
to  prevent  it  beinj.'  torn  I<h)s«’.  This  clo.s«-t  is  isiuipiM-d 
with  a  conc**aled  flush  valve. 

Closet  Combinetions 

The  closet  combination  is  s'enerally  installed  in 
private  resi<Iences  where  the  |>iit*-  space  or  wall  con- 
't ruction  is  narrow. 

Fijfure  2  shows  .a  tyi>ical  installation  of  this  closi  t. 
The  rou^hitik'  is  installed  in  a  w.ill  made  of  2  x  fi-inch 
St  ml  framint',  sheet  nx-k  finish  on  one  wall,  and  a 
sheetrcK-k  finish  and  tile  on  the  rdher  w.ill  in  the  bath- 
r<K)m.  The  soil  stack  is  jrerierally  l-inch  «liameter  pip- 
inv'.  althoutrh  .‘I-inch  diameter  pipirijr  is  .accept.able  in 
many  areas  of  the  country.  Cast  iron  hub  and  spiv'fd 
piliinsr  has  lH>en  indicates!,  f<»r  exanqih*.  (Galvanized 
steel,  (ralvanize<l  wnnis-'ht  iron  or  cojqM'r  tubin>r  can  be 
used  with  equal  success.  The  schs-tion  of  the  particular 
material  to  be  u.<«hI  is  the  res|»onsibility  of  the  enjrineer 
desijfnintr  the  system. 


2"  *  G"  studing 


Fig.  2.  Typical  in- 
stallation  of  a 
closet  combination 
In  a  residence. 
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It  is  finn'Iy  to  nu-ntion  that  cast  iron  hub  and  spi- 
jfot  pipinjf  has  been  detailed  throughout  the  article 
because  it  is  of  larjter  physical  p)roi)ortions  than  all 
of  the  other  materials  mentioned.  As  such,  it  serves 
as  the  extreme  for  the  amount  of  space  needed  for 
rouKhiriK  |>uriK>.ses. 

The  2  X  6-inch  studditi)f  generally  measures  some¬ 
what  le.ss  than  6  inches.  The  extra  heavy  cast  iron 
soil  piping  hub  has  an  overall  diameter  of  6,^(,  inches, 
and  therefore  it  is  neces.siiry  to  jtouKe  .some  of  the 
sheetrm-k  wall  out  so  that  the  piping  will  fit  into  the 
space.  This  is  a  tijcht  fit  but  it  can  b<‘  accomplished  in 
the  space  alloted.  Piping  materials  of  smaller  propor¬ 
tions  will  fit  a  little  easier. 

When  :{-inch  diameter  hub  and  spij^ot  piping  is 
used  the  pijM-  .space  should  not  Ik*  les.sened.  It  should 
be  2  X  6-inch  stud  construction  for  ea.se  of  installation; 
2  X  l-inch  c«»nst ruction  will  not  provide  sufficient  space. 
Arjother  rea.son  for  the  2  x  6-inch  construction  is  that 
another  closet  combination  is  often  located  on  the  fioor 
atH)ve  then-by  necessitatintf  space  for  the  proiM‘r  vent- 
itnf  of  the  lower  floor  clo.set.  The  water  .supply  po.ses 
no  pr«>blem  to  the  engineer  b«*cau.se  it  is  of  small 
diameter  pipin^f. 

B«ck  to  Back  Installations 

t^uite  often,  closet  combinations  are  installed  back 
t<»  back  as  illustrates!  in  Kijr.  •'!. 

For  this  ty|H-  itistallation.  the  2  x  6-inch  .stud  con¬ 
struction  may  ajfain  1m*  utili7.«*d,  as  shown.  A  numlK*r 
of  diffen-nt  ty|M*s  of  clo.set  bends  are  available  to 
satisfy  any  sjMS’ific  n**ed.  Lead  bends  are  shown  in 
FiK.  •'!  for  example  only. 

The-  contractor  may  employ  othe-r  methods  of  con- 


2"  X  6"  studing 


Fig.  3.  Back  to  back  closet  combination  installation  in  a 
residence. 


PLAN 


Fig.  4.  Arrangement  of  roughing  for  a  battery  of  water 
closets. 


struction  includinj?  other  materials  that  require 
equal  or  greater  space.  Nevertheles.s,  for  the  sake  of 
establishing  a  minimum  space  for  the  roujrhinft  a  .space 
compri.st*d  of  2  x  6-inch  stud  construction  is  offered 
as  a  standard. 

Regular  Closets 

The  rejrular  clo.set  is  of  prime  imi)ortance  becau.se 
of  the  vast  quantities  which  are  in.stalled  in  all  types 
of  buildintrs.  Many  .such  in.stallations  include  a  bat¬ 
tery  of  closets  as  sujrj^ested  by  Fift.  4.  A  typical  method 
of  roujrhinR  u.sed  for  the  clo.sets  is  illustrated. 

In  this  in.stance,  a  ca.st  iron  closet  bend  is  used, 
although  .several  tyiK*.s  are  available.  Each  bend  is 
vented  in  the  manner  shown.  The  pipe  space  will  thus 
contain  a  soil  stack,  vent  stack,  cold  water  ri.ser,  in 
addition  to  the  branch  vent  and  water  pipinsr. 

The  elevation  shown  in  Fipr.  5,  .section  A-A  of  Fijr.  4 
shows  the  rou>rhin>r  which  will  be  contained  in  the 
pijM*  space  alwve  the  floor  level.  The  drainage  piping 
is  installed  in  the  pipe  space  under  the  floor.  The  re¬ 
quired  pipe  space  for  the  fixture  roughing  for  the 
situation  showm  is  12  inches.  Following  are  the  rea¬ 
sons  why  a  12-inch  pijK*  space  has  been  used  in  this 
application. 

Minimum  Requirements 

Refer  to  F'ig.  5.  and  note  the  tight  grouping  of  the 
vertical  soil  stack,  vent  stack  and  cold  water  ri.ser. 
The  roquir**d  piix*  space  is  12  inches  for  the  ea.se  of 
installing  this  fixture  roughing.  .-Mthough  the  mini¬ 
mum  space  that  might  be  used  is  10  inches,  this  means 
there  nuiy  be  .some  complicated  placement  of  the  cold 
water  riser. 
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Another  consideration  is  the  exhaust  ducts  that  i*re 
required  for  interior  located  toilet  rooms.  Since  these 
ducts  are  generally  placed  in  the  upper  portion  of  the 
pipe  space,  sufficient  room  must  be  allotted  for  them. 
A  12-inch  pipe  space  is  usually  ample  for  this.  It  is 
always  good  practice  to  consult  with  the  engineer 
de.signing  the  ventilation  .system  to  learn  his  exact 
requirements. 


Note  - ^  —  12”  pipe  space 


Fig.  5.  Section  to  show  arrangement  of  plumbing  risers 
and  roughing  for  fixtures. 


Many  per.sons  may  believe  that  they  can  install 
the  roughing  in  pipe  spaces  of  les.ser  proportions.  This 
is  entirely  possible.  However,  it  is  recommended  that 
the  proposed  in.stallation  be  viewed  from  the  aspect  of 
design  and  the  ea.se  of  installation,  as  well  as  from  the 
desire  for  standardization  before  attempting  a  design 
for  one  project  that  may  not  be  suitable  for  another.  In 
addition  to  the  particular  arrangement  of  roughing 
shown  in  Fig.  4.  several  other  methods  may  al.so  be 
employed,  some  of  which  are  quite  cumbersome.  It  is 
better  practice  for  the  industry,  to  .standardize  on  a 
pipe  space  that  is  adequate  with  all  factors  taken  into 
consideration. 

Access  Space  for  a  Single  Battery  of  Closets 

In  many  buildings  there  is  the  desire  to  u.se  an  ac¬ 
cess  space  for  a  single  battery  of  regular  water  clo.s- 
ets.  A  typical  in.stallation  of  this  facility  is  shown 
in  Fig.  o. 

An  acce.ss  space  p)ermit.s  maintenance  of  concealed 
flush  valves  without  di.sturbing  the  occupants  of  the 
toilet  room.  If  an  acce.ss  space  is  proposed,  it  .should 
be  of  ample  proportions  for  the  purpo.se  intended. 


Very  often,  inadequate  acce.ss  spaces  are  provided  and 
this  results  in  limited  movement  for  the  maintenance 
man.  Unless  the  sjiace  is  sufficient,  it  does  not  .serv’e 
a  useful  function.  The  width  of  the  pipe  space  shown  in 
Fig.  6,  is  2  ft.  This  assures  a  siwice  of  18  inches  be¬ 
tween  the  wall  and  the  vertical  vent  piping  and  this 
is  sufficient  to  allow  the  maintenance  man  freedom  of 
movement.  Furthermore,  elwtric  lighting  should  be 
providtKi  in  the  space  to  avoid  the  need  for  a  flash¬ 
light.  Generally,  no  problems  are  exi)erienc»*d  in  in¬ 
stalling  an  exhau.st  .system  of  duct  work  in  an  acce.ss 
spjice. 

The  imrticular  arrangement  of  concealed  valves 
shown  in  Fig.  6,  is  ju.st  one  of  the  several  tyiH‘s  of 
arrangements  which  may  b«‘  u.sed.  While  the  cold  water 
branch  is  shown  as  Indrig  placed  al)ove  the  flush  valve.s 
other  locations  can  1m‘  followed. 

When  access  spaces  an*  contemplated  for  a  single 
lottery  of  water  clo.sets.  it  is  recommendtsl  that  they 
Ih‘  standardized  at  2  ft  minimum  to  offer  the  proper 
space  for  the  maintenance  man. 

Access  Space  for  a  Double  Battery  of  Closets 

When  two  batteries  of  water  clo.sets  are  involved 
and  an  acce.ss  space  is  contemplated,  a  typical  installa¬ 
tion  might  be  that  shown  in  Fig.  7. 


access  space 


•  Horizontal  vent  branch 


SECTION 

Fig.  6.  Typical  roughing  in  an  access  space  for  a  battery 
of  regular  water  closets. 

Here  .separate  vent  and  water  branches  are  con¬ 
sidered  for  each  battery  of  fixtures.  This  system  is  ju.st 
as  economical  as  to  install  one  vent  and  water  branch, 
and  to  supply  the  op|»osite  fixtures  with  takeoffs  from 
the  single  branch.  Furthermore,  this  practice  would 
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conjffrtt  the  access  corridor.  A  .‘t6-inch  acces.s  corridor 
has  been  shown  in  this  ca.He  to  i)rovide  ample  room  for 
the  maintenance  man.  A  minimum  space  of  30  inches 
can  be  utilized  if  the  routrhitiK  is  in.stalled  clo.se  to  the 
wall  as  illu.strated.  The  preference  of  whether  the  space 
will  be  .30  or  .3(5  inches  wid<*  is  the  res|K)nsibility  of  the 
enKineer  and  is  determined  by  his  particular  arrange¬ 
ment  of  roughing. 

Here  again,  the  particular  arrangement  of  flush 
valves  shown  is  for  the  purj^se  of  example  only  since 
.several  other  arrangements  may  t>e  used.  The  cold 
water  branch,  in  this  case,  is  shown  installed  below 
the  flush  valves  to  show  the  flexibility  that  can  be  at¬ 
tained. 

Cast  iron  closet  bends,  of  which  there  are  a  num- 
lH*r  of  tyi)e8,  has  been  u.sed  for  this  example.  The  con- 
iu*ction.s  to  the  horizontal  drainage  line  can  be  accom¬ 
plished  in  a  manner  favored  by  the  engineer  or  one  that 
conforms  with  local  code  requirements.  Individual  vent¬ 
ing  for  the  closets  has  l>een  followed  throughout  this 
article  and  reflects  maximum  requirements.  The  in¬ 
stallation  of  the  roughing  should  always  conform  to 
the  local  code  requirements. 

For  the  regular  closets  in  the.se  .several  in.stallations, 
the  flush  valve  piping  is  connected  to  the  top  .spud  of 
the  clo.set.  Closets  with  back  .spud  connections  are 
also  available  and  fall  under  the  general  heading 
of  regular  closets,  in  this  article. 

When  access  corridors  are  contemplated  for  a  double 
battery  of  water  clo.set.s,  it  is  recommended  that  they 
lx*  standardized  at  .30  to  .3(5  inches,  to  offer  the  projxT 
space  for  the  maintenance  man. 

Secured  Type  Closets 

The  s«*c-ure<l  tyjs*  closet  is  most  fn*quently  used 
for  applications  where  rough  treatment  is  expected. 


Fig.  7.  Roughing  in  an  access  space  for  a  double  battery 
of  regular  water  closets. 


Thus,  the  closets  are  .swured  to  the  floor  and  wall  to 
prevent  being  torrj  loo.se.  A  typical  installation  of  the 
secured  tyjH*  clo.set  is  shown  in  F'ig  8. 


When  this  type  closet  is  u.sed,  it  is  always  equipped 
with  a  concealed  flu.sh  valve.  The  flush  valve  .shown  in 
the  main  detail,  features  push  button  type  operation. 
The  flu.sh  valve  can  be  maintained  by  means  of  the  ac¬ 
cess  corridor  shown,  which  in  this  ca-se  is  2  ft  wide. 
If  an  access  corridor  is  required  for  a  back  to  back 
battery  of  water  closets,  the  installation  would  be 


t; 


How  a  hand  operated  concealed 
flush  valve  can  be  utilired  for 
narrow  pipe  spaces 


How  a  foot  operated  concealed 
flush  valve  can  be  utilized  for 
narrow  pipe  spaces 


2’  0“ 


Horizontal'vent  branch 
Closet  vent 

Flush  valve 


Furred 

ceiling 

space 


SECTION 


Fig.  8.  Roughing  in  an  access  space  for  a  battery  of 
secured  type  closets. 


similar  to  that  shown  in  F'ig.  7.  Access  corridors  are 
generally  desired  for  secured  type  clo.sets  to  offer  a 
tamiH*r-proof  in.stallation. 

If  an  access  corridor  is  not  required,  the  roughing 
for  a  battery  of  .secured  type  closets  can  be  installed 
in  a  12-inch  pipe  spjjce  similar  to  that  illustrated  in 
Fig.  5.  When  the  r2-inch  pijw  si)ace  is  used,  the  flush 
valves  can  be  instalUxi  in  a  manner  similar  to  that 
shown  by  the  two  small  details  in  Fig.  8. 

Each  of  the  clo.sets  described  has  a  very  definite  pur- 
po.se  and  can  be  installed  in  a  number  of  different  ways. 
Neverthele.ss.  each  installation  requires  a  prescribed 
amount  of  pipe  space  in  order  to  obtain  a  proper 
in.stallation. 
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Li9ht  oed  Air  Diffusers 

The  fundamentals  of  good  liKhtinK 
practice  and  comfortable  air  distribu¬ 
tion,  descril>ed  in  Cataloff  F-9768, 
.ser\’e  to  introduce  the  combination 
diffuser  for  inteffrateil  light  and  air 
distribution  developed  by  Harl)er- 
Colman  Co.,  Rockford,  Ill.,  and  Day- 
Brite  Lighting,  Inc. 

Circle  Item  1  on  Inquiry  Card 


Ve«tilatiR9  Sets 

.\  complete  line  of  rlirecl  connected 
and  V-lxdt  driven  ventilating  set*  is 
rover«*«l  by  20-page  Catalog  1160  of¬ 
ferer!  by  Sturtevant  Div.,  Westing- 
house  Klectric  Co'-p.,  Hyde  I’ark,  Bos¬ 
ton,  .Mas.s.  Lnsluct  descriptions  and 
performance  <iata  are  follower!  by 
application  information. 

Circle  Item  7  on  Inquiry  Card 


Uebreokable  Plumbieq  Piiteres 

SujK'r  SrH-ur  Ware  cast  aluminum 
unbreakable  plumlting  fixtures  are 
illustrated  and  descril)er!  in  a  catalog 
offen-r!  by  the  manufacturer,  .Alumi¬ 
num  Plumbing  Fixture  Corp.,  Bur¬ 
lingame,  Calif.  Fixtures  include 
urinal  and  shower  units,  plus  combi¬ 
nation  water  closet  and  lavatory. 

Circle  Item  2  on  Inquiry  Card 


Weather-Seesitive  Ceetrels 

Wr-athr-r-sr-nsitive  controls  that 
govr*m  inside  comfort  liy  outdoor  tem- 
|M*ratures  are  dr'scrilierl  in  a  6-page 
liulletin  by  Automatic  Ib-vice*  I»iv., 
.Amr'ncan  Machine  and  Metals,  Inc., 
Wr*stern  Springs,  III.  Line  includes 
Weather- Man  (steam).  Weather- Flo 
(water,  air),  an<!  Weather-Chron. 

Circle  Item  I  on  Inquiry  Card 


Velvet  oed  Accestoriet 

Valves  and  acces.sories  for  refrig¬ 
eration,  air  conditioning  and  indus¬ 
trial  applications  are  illustrattMl  and 
d<*scrilHH!  in  20-page  Catalog  No.  104 
liy  Henry  Valve  Co.,  Melros**  Park, 
111.  Feature!  are  l>ri-Vue  moisture- 
liquid  indicators  and  l>ri-Cor  filter- 
driers. 

Circle  Item  3  on  Inquiry  Card 


Sheetmetol  Predects 

Prislucts  for  the  sheetmetal  indus¬ 
try,  made  by  Cain  Manufacturing, 
Inc.,  Birmingham,  Ala.,  are  pictured 
and  de.scrilMsI  in  an  K-page  catalog. 
Includerl  are  prefabricated  flexible 
•luct  connrs-tions;  easy-to-install  turn¬ 
ing  vanes,  air  .scoops  and  louvers;  and 
duct  insulation  adhesives. 

Circle  Item  9  on  Inquiry  Card 


Field  Flew  Meeteremeet 

Klectric  and  pneumatic  transmis¬ 
sion  systems  which  compensate  fluid 
flow  measurement  for  variations  in 
pressure  and  temperature  are  illus¬ 
trate*!  and  de.scribed  in  2-page  Bulle¬ 
tin  21,  published  by  Bailey  Meter  Co., 
Cleveland,  Ohio.  Factors  in  system 
selection  are  consi<!ere<!. 

Circl#  Item  4  on  Inquiry  Card 


Aetematic  Valve  Lebricoter 

An  automatic  lubricator  for  lubri¬ 
cate*!  |»lug  valves  is  descril»ed  in  8- 
page  Bulletin  V-617  by  Rockwell 
Manufacturing  ('o.,  Pittsburgh,  Pa. 
B<H»klet  .sh*>ws  lubricator  construc¬ 
tion,  an*!  pnrvides  all  the  information 
neces.sar>’  for  in.stallation,  operation 
and  adjustment 

Circle  Item  10  on  Inquiry  Card 


< 
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Stoialess  Steel  Applicatioes 

The  8-page  summer  is.sue  of  Stain¬ 
less  Steel  Architectural  Quarterly  is 
announced  by  Committee  of  Stainle.ss 
Steel  Prrxlucers,  American  Iron  and 
Steel  In.stitute,  New  York,  N.  Y.  It 
de.scribes  a  stainless  steel  sun.screen, 
stainless  steel  doors,  and  maintenance 
techniques. 

Circle  Item  5  on  Inquiry  Card 


D«(t  Cellectert 

A  6-page  bulletin  (No.  1928)  de¬ 
scribing  its  Series  .14.^  <!ust  coll**ctor 
line  is  availalrle  fr*>m  American- 
Stan*lar<!  Industrial  I»iv.,  Detroit, 
Mich.  Design  and  c*>nstruction  prin¬ 
ciples  are  di.scus.**-*!.  Two  nom*>grams 
facilitate  c*)ll**ct*>r  .sel*»rtion  an*!  ef¬ 
ficiency  d»’termination. 

Circle  Item  1 1  on  Inquiry  Card 


Heotieq  Specialties  and  Caatrels 

The  1960  ef!ition  of  the  Sarc*)  con- 
den.se*!  catalog  is  available  from  Sarco 
Co.,  Inc.,  N*;w  York,  N.  Y.  In  12 
pag**s,  it  gives  jMjrtinent  data  on 
sU'am  traps,  drain  traps,  temp*‘rature 
regulators,  pijK-line  .strainers,  pumps, 
heating  .sp*-cialti<*s,  and  heating  .sy.s- 
tem  controls. 

Circ  le  Item  6  on  Inquiry  Card 


Electrical  Operators 

.A  4-itage  bulletin  which  tells  how 
to  apply  eb'ctrical  o|)erators  for  the 
r<‘m*>te  control  of  circuit  breakers  is 
available  from  Westinghouse  Klectric 
C*>rp.,  Pitt.sburgh,  Pa.  The  bulletin 
(B-7.">34)  contains  complete  dimen¬ 
sions,  schematic  diagram,  and  sug¬ 
gested  applications. 

Circle  Item  12  on  Inquiry  Card 
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Fittings  and  Flongat 

Fittinjfs  and  flanges  for  lijfhtweiKht 
rarlKin  pipintr  are  the  subject  of 

O-paKo  Kulletin  TT-942,  published  by 
Tula*  Turns  I)iv.,  ('hemetron  Corp., 
l<ouisville,  Ky.  This  reviser!  bulletin 
featun-s  expanded  size  ranjfe  for  the 
company's  ta|»er-fare  HanRes.  Allow¬ 
able  workint;  pressures  are  listed. 

Circl*  Item  13  on  Inquiry  Card 


Integral  Reliet  Valves 

The  operation  and  advantaffes  of 
inteffral  relief  valves  on  Warren 
.serx'w  pumps  and  rotary  {fear  pumps 
are  di.scussed  in  2-pa(fe  Bulletin  253, 
published  by  Warren  Pumps,  Inc., 
Warren,  Mass.  Saving  piping  and 
space,  these  valves  are  factory-set 
for  required  relieving  pressure. 

Circle  Item  19  on  Inquiry  Card 


Cooling  Towers 

Four-patre  Bulletin  IlFA15-fi()  from 
The  .Marley  Co.,  Kan.sas  City,  Mo., 
ile.scrilK's  its  Series  15  Double-F'low 
.•\<|uatowers.  These  cooling  towers 
bridge  the  capacity  gap  Iretween  the 
standard  line  of  Double-Flow  Aqua- 
towers  arul  the  company’s  unlimited 
capacity  industrial  cooling  towers. 

Circle  Item  14  on  Inquiry  Card 


Arc  Welding  Equipment 

A  6-page  bulletin  (DM-144)  illus¬ 
trates  and  describes  the  complete  line 
of  automatic  and  semi-automatic  arc 
welding  e<|uipment  manufactured  by 
Hobart  Brothers  Co.,  Troy,  Ohio.  Ap¬ 
plications  of  this  versatile  line  of 
erjuipment  for  various  fabrications 
an-  included. 


Autamatic  Storage  Water  Heater 

I'tilizing  a  new  concept  of  com¬ 
bined  internal  arul  external  flue  con¬ 
struction,  «‘ngin**«*r8  at  The  Hotstream 
Mr-at«-r  Cr»..  Clevelanrl,  Ohio,  were  able 
to  iroost  thr*  n*cover>’  raU*  of  the  con- 
\entional  io-gal  heater  from  27.7  to 
6.3.0  gph.  Bulletin  rlescinlres  the  re- 
.sulting  Mrslel  .I-4((  water  heater. 


Thermoplastic  Rail  Valves 

Top-entry,  top-adjusting  thermo- 
pla.stic  ball  valves,  made  of  unplasti- 
ciz«-<l  polyvinyl  chloride  or  Penton 
chlorinatrsi  polyether  for  corrosive 
seI•^•ices,  are  described  in  Bulletin 
TTP-180,  published  by  Tube  Turns 
Plastics  Inc.,  Louisvdlle,  Ky.  Four- 
I>age  bulletin  includes  dimensions. 


Metal  Framiag  System 

.^p|lllcatlons  of  Unistrut  metal 
framing  .syst«-m  in  the  nn-chanical  and 
eb-ctneal  fields  are  the  subjr-ct  of  36- 
{•age  nmst ruction  and  maintenance 
handlsMik  »>ffere<l  by  Unistrut  Prod¬ 
ucts  Co.,  Chicago,  III.  Includes 
tical  installations  for  sup|)ort  of  iii|H-, 
conduit,  cabb-,  lights,  etc. 


Steam-Traced  Flttiogs 

A  complete  line  of  cast  aluminum 
webling  fittings,  called  Traceline,  for 
the  installation  of  extruded  aluminum 
integral  steam-traced  piping  is  de- 
scrilieil  in  Bulletin  TL-1,  published  by 
.Mcast  Fittings,  Claymont,  Del.  In- 
cluibsl  are  IK)  and  45-deg  bends,  tees, 
cros.s<*s,  retlucers. 


Circle  Item  22  on  Inquiry  Card 


Dual  Duct  Air  Ceadltioaleg 

Details  on  the  jiractical  a])|iliration 
of  high  velocity  dual  duct  air  condi¬ 
tioning,  along  with  .schematic  ilraw- 
ings  of  tyjiical  dual  rluct  arr.inge 
ments,  are  otTererl  tiy  Buen.sod-St.acey 
Corp.,  New  York,  N.  Y.,  in  a  16-j»a{fe 
bulletin,  .Architect’s  (iuide  to  Dual 
Duct  .Air  Conditioning. 


Electric  Unit  Heaters 

Klec-tric  unit  heaters,  made  by  Mo- 
dine  Manufacturing  Co.,  Racine,  Wis., 
are  reiKirted  on  in  4-page  Bulletin 
11)60.  Seven  construction  highlights 
are  indicated  and  ilescribed,  and  com¬ 
plete  specifications  and  dimensions 
are  listed.  Units  can  be  ceiling-sus¬ 
pended  or  wall-mounted. 

Circle  Item  23  on  Inquiry  Card 


Leokpreef  Ceatrifugal  Pump 

The  Corley  Co.,  Inc.,  Boonton,  N.  J., 
announces  4-page  Bulletin  M-60  de¬ 
scribing  its  leakproof  Magnaflow  cen¬ 
trifugal  pump  with  canned  stator  and 
flow-thniugh  type  rotor-impeller.  Bul¬ 
letin  illustrates  operation  and  pro¬ 
vides  complete  specifications  and  per¬ 
formance  data. 


Scotch  Marlue  Reilert 

A  4-page  illustrated  bulletin  I.A- 
104-3)  <bscrilK-.s  fully-automatic  hori¬ 
zontal  3-jia.ss  Scotch  Marine  “Ste.-im- 
iHiileridants”  manufactured  by  Eclipse 
Boiler  Div.,  ChattaniMiga,  Tenn.  De¬ 
sign  and  construction  featim-s  an*  ex- 
idained  and  s)M*cifications  pnivided  on 
80,  loo,  12.’>,  I'lO,  and  200-hp  units. 


Circle  Item  24  on  Inquiry  Card 
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Fuel  iMreieg  Systemt 

Bulletin  No.  1270  de.srribinfc  O&S 
parkuKed  fuel  huminR  aystems  is 
uvuiluble  from  Orr  &  Sembower,  Inc., 
UeadinK,  I*a.  For  commercial,  indu.n- 
trial  and  institutional  use,  the.se  pack- 
aRed  units  include  control  cabinet, 
oil  preheater,  air  compressor,  oil 
pump  and  burner  plenum. 


Nee-Cerreslve  OraialiM 

American  Vulcathene  Div.,  The 
Nalffe  Co.,  Inc.,  Rochester,  N.  Y.,  of¬ 
fers  a  20-pafre  catalo;;  describing  Vul¬ 
cathene  as  the  one  complete,  |>erma- 
nent  acid  and  corrosion  resistant 
waste  and  drainage  system.  It  in¬ 
cludes  a  .section  on  the  Polyfusion 
method  of  joining  pipe  and  fittings. 

Circle  Item  2S  on  Inquiry  Card 


Meters  fer  Sabmerged  Fempieg 

The  Unimerse  motor,  developed  by 
U.  S.  Electrical  Motors  Inc.,  of  Los 
Angeles,  Calif.,  is  specially  designe<l 
for  submerged  oi>eration  in  low  head 
pumping,  such  as  for  drainage  of 
sumps,  ditches,  tanks,  etc.  A  6-pag«* 
de5«criptive  bulletin.  No.  F-197fi,  gives 
dimensions  and  ratings. 


Tke  Meeheaieel  Ceetroct 

The  purpose  of  a  bnrchure  offered 
by  National  Association  of  Plumbing 
Contractors,  Wa.shington,  I).  C.,  is 
to  convince  engineers,  architects  and 
owners  that  all  mechanical  equipment 
should  l»e  included  in  the  mechanical 
contract  and  should  not  be  specified 
“to  l»e  furnishe<i  by  others.” 


[ets  talk 
about  the 


ladastrial  Vcatllatiag  EgMipmeat 

Indu.strial  ventilating  equipment  for 
u.se  in  corrosive  atmospheres  is  dis¬ 
cussed  in  a  4-page  bulletin  i.ssue<l  by 
Hartzell  Propeller  Fan  Co.,  Piqua, 
Ohio.  Bulletin  also  lists  materials 
and  coatings  which  enable  equipment 
to  resi.st  the  effects  of  commonly  en¬ 
countered  corrosive  elements. 

Circl*  Item  27  on  Inquiry  Card 


SiibmortibU  Collar  Droioor 

Seen  as  suitable  for  domestic  as 
well  as  commercial  and  industrial 
applications,  a  submersible  cellar 
dniiner,  calleii  Turl»o-I>rainer  by 
Kapidayton  I)iv.,  The  Tait  Manufac¬ 
turing  Co.,  Layton,  Ohio,  is  describes! 
in  a  4-page  bulletin  which  includes 
sjM-cifications,  capacities. 

Circ  la  Item  33  on  Inquiry  Card 


Timiog  lolt  DHvot 

T.  B.  Wood’s  Sons  Co.,  Chamliers- 
hurg.  Pa.,  announces  Bulletin  21103 
describing  r>  simple  steps  to  the  selec¬ 
tion  of  timing  belt  drives  for  any 
application.  Bulletin  includes  five 
sets  of  curN’es  for  drive-width  selec¬ 
tion.  A  standard  timing  belt  catalog 
is  only  other  reference  needed. 


Saddle  Fittiags 

Saddle  fittings  for  economical,  high- 
.strength  branch  connections  are 
manufacturt*d  by  Allied  Piping  Prod¬ 
ucts  Co.,  Inc.,  Camden,  N.  J.  A  4- 
page  bulletin  describes  these  90  and 
4.7-degree  pre-.shajred  fittings,  and 
gives  advantag<‘s,  comparative  costs, 
dimensions  and  weights. 

Circia  Itaoi  2t  on  Inquiry  Card 


loMRd  Dact  Diffasar 

The  Duct-D-fu.ser,  calbsl  a  new 
concept  in  air  rlistnbution  from  round 
duct,  is  descrilx'd  in  a  4-page  bulletin 
by  Spiral  Pijm*  Liv.,  Uniterl  Sheet 
Metal  f'o.,  Inc.,  Columbus,  Ohio.  The 
niund  duct  section  comes  in  4  models 
for  complete  s<*lection  of  air  volume, 
distribution  and  direction. 


Fachagad  loilcrt 

The  Webco-Ray  Hu.sky  Series 
of  completely  packaged,  automatic 
forced-draft  boilers  is  de.scribed  in  a 
4-page  bulletin  by  Western  Boiler  Co., 
San  Franci.sco,  Calif.  With  capacity 
range  from  3.35,000  to  4,180,000  Btu 
p«‘r  hr,  the  boilers  are  available  for 
ga.s  and  or  oil  operat  on, 
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Tbonoostatlc  Shower  Coatrel 

Stre.ssing  the  .safety  factor  made 
possible  by  its  Recesso  thermostatic 
shower  control,  Lawler  Automatic 
Control.s,  Inc.,  Mt.  V’emon,  N.  Y., 
offers  a  booklet  di.scu.ssing  .showers, 
their  hazard.s,  and  the  need  for  pro- 
t€*ction  in  large  commercial  and  in¬ 
stitutional  buildings. 


Fleilble  Tabiog 

New  niethorls  for  handling  air, 
li(|uids  and  light  solids  with  non- 
metallic  flexible  tubing  are  available 
to  plant  engineiTs  ami  .system  de¬ 
signers.  A  5-|)age  manual,  from  Flexi¬ 
ble  Tubing  Corp.,  Guilford,  Conn.,  de- 
scrilH‘s  varied  forms,  arlvantages  and 
u.ses  of  flexible  tubing. 

Circl*  Itoin  34  on  Inquiry  Card- 
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Use  the  prepaid  postcard  on  last  page  for  securing  your  copies  of  these  catalogs. 

Scotch-Type  Pacha9ed  toilers 

A  12-paKe  bulletin  (No.  149D)  de- 
seribinif  Kewanee  forced-draft  Scotch- 
type  ])ackaf?ed  boilers  for  high  and 
low  pressure  commercial  and  indus¬ 
trial  applications  is  available  from 
American-Standard  Industrial  Div., 
I>etroit,  Mich.  Illustrated  bulletin 
contains  ratings,  specifications. 

Circle  Item  43  on  Inquiry  Card 


Electric  Coesole  Ueit  Heaters 

KhTtric  console  unit  heaters,  de¬ 
signer!  by  Kdwin  L.  Wiegand  Co., 
I’lttslmrgh,  Pa.,  to  give  maximum 
flexibility  of  application,  are  the  sub¬ 
ject  at  K-jiage  Bulletin  F'21100.  It 
includes  d<*scription,  in-rformance 
data,  dimensions,  and  a  .section  on 
srdection  and  application. 

Circle  Item  37  on  Inquiry  Card 


Coolla9  Water  Treotmeot 

A  compn  hensive  methcMl  for  tn-at- 
ing  and  pndr-cting  n-circulating  water 
isiuipment  and  prrfcess  water  systems 
is  descrilM*<l  in  a  4-page  brochure 
((’-2|  available  from  Nalco  Chemical 
Co.,  Chicago,  III.  Itosage  control  and 
application  of  the  additive  are  rle- 
scrilssl  and  illustratrsl. 


Water  Deminerallsers 

Bamstead  Still  &  Sterilizer  Co., 
Boston,  Ma.s.s.,  announces  a  36-page 
catalog  describing  its  complete  line 
of  mixed-bed,  two-bed  and  four-bed 
demineralizers.  Catalog  No.  160  also 
reports  on  Bam.stead  tin-lined  piping, 
fittings  and  faucets,  storage  tanks 
and  purity  meters. 

Circle  Item  44  on  Inquiry  Card 
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Pipe  Wel9hts  end  Olmeesloes 

Peter  A.  Fra.sse  &  Co.,  Inc.,  New 
York,  N.  Y.,  announces  a  new  data 
chart,  S*-c.  F,  No.  7,  which  contains 
dimensions  and  weights  of  .seamless 
and  welded  carlsm  and  .stainless  steel 
pi|M‘.  ()p|K>sit«‘  side  of  chart  gives 
capacities  of  niund  tanks  up  to  32  ft, 
1»  inches  in  iliameter. 


AlHmleam  l■(■latiea  Jacketie9 

F’our-page  Bulletin  ICB,  from  In- 
sul-Coustic  Corp.,  Maspeth,  N.  Y., 
describes  Al-Cor-Jac,  a  durable  alu¬ 
minum  jacketing  for  insulation  pro¬ 
tection  on  piping,  tanks  and  towers. 
Also  included  is  a  brief  summary  of 
other  insulation  products  manufac¬ 
tured  by  the  company. 

Circ  U  Itam  45  on  Inquiry  Card 
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ladattrlal  Haatla9 

A  sliding  calculator  for  determin¬ 
ing  heating  co.sts  and  .savings  with 
Thermobloc  direct  fired  warm  air 
heaters  is  offered  by  The  Wanson 
Corp.,  Lewistown,  Pa.  In  addition, 
the  slider,  when  removed,  gives  full 
calculations  for  heating  a  12,000  sq 
ft  manufacturing  plant. 


Aatemotic  Coatear  Cattor 

.S  t  e  f  f  a  n  Manufacturing  Corp., 
.Salem,  Ohio,  announces  a  4-page  bul¬ 
letin  describing  its  automatic  contour 
cutter.  This  machine  makes  straight, 
miter  and  contour  cuts  on  pipe  with¬ 
out  cams,  templates  or  layouts.  Its 
oiM*ration,  cost-.sjiving  advantages, 
and  specifications  are  listed. 


Packia9  Salactlaa  Chart 

A  packing  selection  chart,  prepared 
by  liaybestos-Manhattan,  Inc.,  Pas¬ 
saic,  N.  J.,  recommends  the  proper 
type  of  packing  to  use  in  specific  ap¬ 
plications.  Seven  basic  packing  types 
are  said  to  cover  95%  of  all  require¬ 
ments,  including  pumps,  valves,  ex¬ 
pansion  joints,  etc. 


Accatt  Doors 

An  H-jiage  manual,  publi.shfnl  by 
Plumbing  Pnsiucts  Div.,  Zum  Indus¬ 
tries,  Inc.,  Flrie,  Pa.,  de.scrib«>s  the 
/.urn  Ins|M‘cdor,  a  high-<|uality  access 
«lf»or  for  conct-aling  and  making  acces¬ 
sible  all  types  of  mt-chanical  and  elec¬ 
trical  controls.  It  includes  tips  on 
jiroper  installation. 

Circl*  Itam  41  on  Inquiry  Card 


Plpa  iRsolatleR 

Flngineers’  guide  to  Armaflex  in¬ 
sulation  thickness  is  only  part  of  a 
folder  offered  by  Armstrong  Cork 
Co.,  West  I.ilierty  St.,  Lancaster,  Pa., 
which  provides  all  the  data  you  need 
to  do  an  accurate  job  of  specifying 
pipe  insulation  for  any  application. 
Company  asks  that  you  request  folder 
on  your  company  letterhead. 


CoRtrellod  Draft  Watar  Hoatars 

Bulletin  5210-B  contains  informa¬ 
tion  on  Mmlel  CD  controlled  draft 
water  heaters  manufactured  by  Sell¬ 
ers  F'-ngineering  Co.,  Chicago,  Ill. 
F'ired  by  immersion  heating,  these 
packaged  units  supply  large-volume 
hot  water  for  commercial  and  indus¬ 
trial  applications. 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Use  the  convenient  prepaid  postcard  appearing  on  the 
last  page  for  securing  additional  information  about  new 
equipment  and  materials  described  in  this  department. 

Vertical  Discharge  Unit  Heaters 

A  line  of  {ras-fired,  vertical  discharjre  unit  heaters 
for  industrial  application  is  announced  by  Modine 
Manufacturing  Co.,  Racine,  Wis. 

Designed  for  installation  at  heights  up  to  36  ft.  the 
Modine  IGV  units  deliver  larjre  volumes  of  air  at  hi{fh 
velocities  and'  comfortable  final  air  temperatures  to 
heat  workinff  areas,  even  when  installed  above  crane- 
ways  and  other  plant  equipment.  Units  are  suited  to 
the  introduction  and  circulation  of  fresh  air  for  venti- 
latin^r  purpo.ses. 


In  spite  of  their  relatively  hijrh  heatinjr  capacities, 
300,000,  450,000,  and  600,000  Btu  iK*r  hr  input,  the 
units  weijrh  only  383  to  680  [wund.s,  normally  permit¬ 
ting  them  to  be  suspended  directly  from  existinjr 
structural  members  of  the  buiidin^r.  Motors  ranjre  in 
size  from  to  1  hp,  minimizin>r  electrical  {)ower  and 
wirinjr  requirements.  Burners  are  stainless  steel  and 
heat  exchanRers  are  either  stainle.ss  or  aluminized 
steel,  thereby  reducinjr  maintenance  costs. 

More  information?  Circle  Item  48,  postcard,  last  page. 


School  Heating  and  Ventilating 

VV’hat  is  described  as  a  less  costly  method  of  heating 
and  ventilatinjr  .schools  is  announced  by  Carrier  .Air 
ConditioninR  Co.,  Syracuse,  N.  Y.  The  system,  which 
operates  on  the  principle  of  hi^h  velocity  induction,  is 
reported  to  reduce  heatin?  and  ventilatinR  costs  as 
much  as  IfUr.  The  first  installations  will  be  in  two 
schools  under  con.struction  in  upstate  New  York.  In 
each  ca.se,  provision  will  be  made  to  add  cooIinR  later 
at  66  cents  per  .sq  ft. 

According  to  the  company,  the  new  development  is 
similar  to  the  forced  warm  air  systems  commonly 
found  in  home.s.  It  differs,  however,  in  that  more  air 
is  circulated  and  each  outlet  contains  a  coil  for  reheat- 
inR  room  air  induced  throuRh  it.  The  reheat  coil  acts 
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like  a  ba.setward  convector  at  niRht  and  duritiR  week¬ 
ends.  reducinR  o|H*ratinR  costs  by  eliminatinR  the  iHH*d 
to  .send  warm  air  into  the  rooms  from  the  central  sys¬ 
tem  duriuR  the.se  jH'riods. 

The  company  notes  that  central  .systems  |M*rmit 
maintenance  to  be  concentrated  in  the  machine  room. 
Equipment  can  1h*  checked  while  oi>eratinR,  avoidinR 
the  nece.ssity  of  enterinR  classrooms  to  repiiir  in¬ 
dividual  units.  OjH*ratinR  nois«*s  are  al.so  reduced. 
KilterinR  apiwiratus  in  central  systems  is  al.s<*  much 
larRer  and  more  effective  than  is  j»ossible  in  a  sitiRle 
under-window  unit,  accorditiR  to  the  firm.  The  two  new 
.schools  will  u.se  electronic  filters  in  addition  to  the 
standard  central  filterinR  apparatus,  to  in.sure  even 
hiRher  quality  air  purification. 

More  Information?  Circle  Item  49,  postcard,  last  page. 


Custom-Built  Nozzles 

Pneumatic  atomiziiiR  nozzle  assemblies  are  manufac¬ 
tured  to  customers'  siHt  ific.-itions  by  SprayiiiR  .systems 
('o..  Piellwood.  III.,  to  pros  i«le  s|KTiaI  desiRti  character¬ 
istics  in  terms  of  nozzle  |>ositioninR.  spray  proj**ction. 
mountinR  and  control.  To  pnsluce  this  ty|s‘  of  unit, 
either  standard  or  s|»«*cial  tUiid  aixl  air  ixtzzles  are 
employ«*<l  and  mount«*<l  to  sjHrially  built  Inxly  assem- 
tdies.  The  ms^d  for  sjMTial  nozzles  of  this  tyi»**  is 
usually  the  result  of  s|>iice  limitations  in  the  mountiriR 
location  or  area. 

Photo  on  left  is  an  example  of  such  a  s|M*cial  nozzle 
For  this  application,  two  nozzles  were  r»e<*<le<l.  »*ach 
with  a  clean-out  n^sslle  assembly,  but  sjcice  was  lim¬ 
ited.  The  required  opjto.sed  proj*ftion  was  obtained 


with  the  sinRle  compact  unit  shown  employiriR  a  com¬ 
mon  iKxly  for  Isith  nozzles.  An»)ther  typical  example  is 
shown  in  photo  at  riRht,  where  four  nozzles  had  to  be 
mounted  in  an  oiK*ninR  that  was  extremely  narrow.  The 
answer  here  was  to  mount  all  four  nozzles  on  a  sp«-cial 
lK>dy  nwinifold  that  incor|K)rat<Hl  a  common  air  and 
liquid  inlet,  with  each  nozzle  individually  controllable 
with  a  .separate  shut-off  ms*dle. 

SiMidal  {meumatic  atomiziriR  nozzle  as.semblies  of 
this  tyjK*  can  be  desiRtanl  to  meet  almost  any  nnjuire- 
ment  with  a  choice  of  round,  wide  ariRle  round  and 
fiat  sprays  in  a  wide  rafiRe  of  spniy  ariRles  and  ca.iKici- 
ties.  Automatic  air  valve  control  can  lx*  includ»*d. 

More  Information?  Circle  Item  50,  postcard,  last  page. 
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High-Input  Gas  Boiler 

A  Kas  boiler,  called  the  G-60  by  its  manufacturer, 
American-Standard  Plumbing  and  Heating  Division, 
New  York,  N.  Y.,  features  145,000  Btu  per  hr  per 
burner  inputs  for  natural,  mixed,  and  manufactured 
Kases.  Multiple  st*ction  design  permits  exact  sizing  for 
a  wide  range  of  installations,  providing  inputs  l>etween 
72r),0<»0  and  5,800,000  Btu  is-r  hr. 


With  all  major  com|K)nents  under  its  jacket  enclo- 
.sure,  unit  stands  just  ^  inches  high.  According  to 
the  manufacturer,  it  is  thus  well  suited  for  installation 
in  schools,  apartment  hou.ses,  office  buildings,  and  is 
adaptable  for  .sewage  disjiosal  work. 

The  company  jioints  to  the  simplicity  of  installation. 
The  cast  iron  base  .serves  as  a  sup{»ort  for  the  boiler 
.s«‘ctions  and  burners.  Tne  burners  and  mixing  tubes 
are  pburcnl  inside  the  boiler  base  and  rigidly  supjwrted 
at  the  correct  height.  Main  gas  valve  and  control  pip¬ 
ing  are  sul>-as.sembU*d  at  the  factory.  Con.struction  is 
cast  iron  to  ASMK  .si)ecifjcation.s.  It  is  tested  for  50  lb 
working  pres.sure. 

More  information?  Circle  Item  51,  postcard,  last  page. 


Low  Silhouette  Roof  Units 

Two  low  silhouette,  combination  air  conditioner  and 
gas  fired  heater  packages  for  roof  mounting,  designed 
to  prevent  unsightly  roof  clutter  and  yet  offer  building 
owners  the  «*conomies  of  roof  mounted  heating  and 


cooling  «s|uipment.  have  been  introduced  by  Typhoon 
Air  (’onditioning  Div.,  Hupp  Corp.,  Brooklyn,  N.  Y. 


Only  43  inches  high,  the  year-round  heating  and 
cooling  units  pre.serve  the  trim,  low  appearance  of 
morlern  one-story  commercial  and  industrial  buildings 
while  providing  the  in.stallation,  operation  and  main¬ 
tenance  .savings  afforded  by  roof-mounted  air  cooled 
equipment. 

The  units  have  cooling  caiiacities  of  eight  and  ten 
tons,  and  heating  capacities  of  160,000  and  240,000  Btu 
fK*r  hr  output.  As.sembled  at  the  factory,  the  low  silhou¬ 
ette  unit.s  consist  of  the  heating  and  cooling  .system  in 
one  [Kickage  and  a  .separate,  companion  air  cooled  con- 
den.ser.  The  only  field  connections  required  are  elec¬ 
tricity  and  gas,  plus  coupling  the  condenser  to  the 
main  package. 

More  information?  Circle  Item  52,  postcard,  last  page. 


Hydronic  Installation  Package 

A  sharji  cut-back  in  the  time  and  money  involved 
in  properly  installing  hydronic  acces.sories  used  with 
a  boiler  is  possible  with  a  new  installation  package 
available  from  Bell  &  Gos.sett  Co.,  Morton  Grove,  Ill. 


The  Hydro-Flo  Pak  contains  all  the  hydronic  com- 
ixnients  normally  used  around  the  boiler,  plus  pre¬ 
engineered  and  pre-cut  pipe  fittings  for  fast,  simple 
installation.  Included  in  the  package  are  the  B&G 
booster  pump,  Airtrol  .system,  and  a  choice  of  the 
proi)er  relief  valve  or  Flo  Control  valve,  or  both.  A 
compre.ssion  tank  is  also  included  but  is  furnished 
.separately. 

More  information?  Circle  Item  53,  postcard,  last  page. 


Improved  Fiber  Pipe 

An  improved  root-proof  and  i>erforated  fiber  pipe, 
said  to  have  better  weathering  resistance  and  to  travel 
and  join  better,  is  introduced  by  Orangeburg  Manufac¬ 
turing  Co.,  divi.sion  of  the  Flintkote  Co.,  New  York, 
N.Y. 

The  new  Klean-Kote  Orangeburg  fiber  pipe  has  a 
tough,  non-brittle,  sealed  protective  coating  for  clean 
and  .safe  handling  in  transit,  storage  or  installation. 
This  improvement  is  expected  to  broaden  the  use  of  the 
compjtny’s  root-proof  and  i)erforated  fiber  pipe  in  septic 
tank  connections,  hou.se-sewers,  storm  drains  and  other 
outdoor,  underground  non-pressure  installations. 

More  information?  Circle  Item  54,  postcard,  last  page. 
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Valve  Meters  Showers 

A  water-savinjr  device  is  now  available  on  the  entire 
line  of  multi-person 
shower  facilities  manu¬ 
factured  by  the  Brad¬ 
ley  Washfountain  Co., 

Milwaukee  1,  Wis. 

A  supply  of  either 
cold  or  tempered  water 
is  delivered  for  about 
40  seconds  by  pullintr  a 
button.  Each  shower 
head  on  a  multi-person 
Bradley  is  individually 
controlled. 

These  showers  are 
ideal  for  .swimmiiifr 
pool  sen-ice,  schools,  in¬ 
dustrial  plants,  in.stitu- 
tions,  camps.  Their  use 
consen-es  water  and 
also  sp)eeds  up  bathinfr 
by  jrroups  of  users,  the 
company  states.  Show¬ 
ers  cannot  be  left  running. 

Showers  can  be  fumi.shed  without  or  with  partitions 
for  complete  bathing  privacy.  They  al.so  can  be  fur¬ 
nished  with  pressure  balancing  vaKes,  .st*lf-closing 
valves,  single  tempered  water  valves,  or,  for  remote 
control,  without  valves.  Self-contained  or  remote  liquid 
.soap  dispen.sers  can  also  be  provided.  Multi-im*rson 
showers  are  available  for  2.  .3,  4  or  5  iH*rsons. 

More  information?  Circle  Item  55,  postcard,  last  page. 

King-Sized  Packaged  Unit 

A  king-sized,  fully  hermetic,  factory  charged,  pack¬ 
aged  air  conditioning  unit,  the  EVV400,  is  introduced 
by  York  Div.,  Borg-Warner  Cor]).,  York,  Pa.  Capable 
of  producing  in  excess  of  400,000  Btu  per  hr  (33.3 
tons),  it  will  cool  and  dehumidify  up  to  15,000  cfm  at 
commonly  encountered  ductwork  pressures. 

Unit  is  said  to  be  e.specially  .suitable  for  industrial 
and  commercial  applications  heretofore  .served  only 


with  built-up  ,sy.stems  or  combinations  of  smaller  pack¬ 
aged  units.  It  is  a  four-step  sy.stem  employing  four 


compres.sors.  This  is  .said  to  guarantee  low  inrush 
starting  current.  A  newly  develo])ed  sequence  control 
a.ssures  that,  under  all  operating  conditions,  no  more 
than  one  compressor  will  start  at  a  time. 

As  the  cooling  load  increases,  each  sy.stem  automati¬ 
cally  cuts  in  as  required.  In  addition  to  providing 
excellent  temjK‘rature  and  full  humidity  control,  this 
.savt‘8  on  o})erating  costa  due  to  dwrea.sed  power  u.sage, 
the  comivjiny  states. 

According  to  the  company,  this  model  hits  the  lowest 
cost  per  ton  of  any  factory  wir»*d,  charged  and  te.ste<l 
unit  it  has  ever  made.  Both  7*4  and  10-hp  fan  motors 
are  available.  Coupled  with  over-sized  blowers,  this  is 
said  to  assure  air  handling  ability  to  mwt  the  most 
difficult  applications,  with  or  without  steam  or  hot 
water  heating  coils. 

More  information?  Circle  Item  56,  postcard,  last  page. 


Fan  and  Pump  Speed  Control 

A  controlUsl  .s]«sh1  system  for  centrifugal  juimj)  and 
fan  drives,  which  ]>rovide.s  variable  s]hss1.s  from  all- 
eU*ctric  induction  motors,  has  b«*«*n  dtwelois'd  by  U.S. 
Electrical  Motors  Inc.,  Ixis  .Angeles,  Calif.  In  most 
applications  the  .system,  de.signat*sl  Keactfslyne.  will 
I)e  used  where  it  is  desirable  to  automatically  control 
the  pum|)  and  or  fan  sjH'eds.  In  this  ca.se,  control  of 
speeds  is  accom]>lished  by  meitns  of  a  signal  from  a 
small  |)otentiometer  which  can  be  actuated  by  liquid 
level,  temjierature,  or  pre.ssure. 


Drive  .system  is  design«sl  for  u.se  on  "cubic”  loads 
(such  as  heat  exchanger  fans  and  sewage  pumjis) 
where  torque  nsiuirements  fall  off  ra|>idly  at  lower 
sjieeds.  U.se  is  not  interuhsl  on  constant  torque  loads. 
This  all-electric  variable  sjteed  drive  is  designed  to 
operate  from  a  standard  220  440  volt.  60  cycle  a-c 
j»ower  .supply.  Drive  motors  are  available  in  a  wide 
choice  of  horizontal  or  vertical  tyjs-s  in  the  ojien  design. 

No  moving  iKirts  are  contained  in  the  d(‘sign  of  the 
control.  Smooth,  stepless,  s|)«*«h1  changes  are  made  by 
means  of  an  electrical  dial  control.  The  ojK-rator’s  sta¬ 
tion  can  be  set  remotely  from  the  drive. 

Ratings  are  available  from  1-30  h|>  with  a  2:1  spee<l 
variation,  which  is  adwiuate  for  most  pump  and  far 
application.s,  the  company  sUites.  When  n*<]uired.  high¬ 
er  8])e«*d  ratios  can  be  obtained. 

More  information?  Circle  Item  57,  postcard,  last  page. 
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NEMA-Motched  Centrifugal  Pumps 

Pump  and  Hydraulic  Div.,  Fairbanks,  Morse  &  Co., 
Kansas  City,  Kan.,  announces  its  new  line  of  Adapt- 
Able  centrifu»ral  pumps.  Featured  innovation  of  thi.s 
line  is  the  fact  that  each  pump  is  NEMA-matched ; 
that  is,  the  pump  dimensions  alifrn  with  tho.se  of 


NEM.X-rated  motors  for  <*ase  of  mountin)r,  mainte¬ 
nance  and  conversion. 

The  F-M  .Xdapt-Ables  are  constructed  so  that  the 
pump  frames  receive  various  size  volutes  and  impellers. 
Thus,  eiu-h  pump  becomes,  in  effect,  the  equivalent  of 
several  individual  units. 

The  line  is  available  in  Ixdh  convent ionally-mounte.l 
horizontal  and  vertical  pum|i  and  motor  unit.s,  as  well 
as  what  the  comjMiny  calls  “biltojrether”  con.st ruction. 
Both  horizontal  and  vertical  units  feature  cartridge- 
type  mechanical  s<*als  or  conventional  .stuffing  boxes, 
with  ea.sy  factory  or  field  chantreover  to  suit  pumpinK 
requirements. 

More  Information?  Circle  Item  58,  postcard,  last  page. 


Eccentric  Gear  for  Stop  Valve 

Eccentric  Kearinjr  designed  for  the  quick-acting 
l>endulum-stop  valve  prorluced  by  Everlasting  Valve 
('o.,  Jersey  ('ity,  N.  J.,  cuts  down  op«*rating  weight 
anti  retiuces  space  required  for  emergency  protection 
on  fire  mains  and  hazardous  liquid  lines,  the  company 
states.  By  employing  eccentric  gearing,  the  need  for 
s|K«cial  face-to-face  distances  l)etween  fianges,  is  elimi¬ 
nated. 


Direct  gear  action  opens  or  closes  the  di.sc-type  gate 
valve  employing  torque  develoi)ed  by  a  free  swinging 


weight  at  the  end  of  a  lever  arm.  Gears  automatically 
di.sengage  at  the  bottom  of  the  .swing  to  prevent  dam¬ 
age  to  the  valve  mechanism.  Gears  remesh  correctly 
w’hen  the  valve  is  reset. 

Both  opening  or  closing  types  are  u.sed  for  dip  tank 
discharge,  fuel  line  shut-off,  to  divert  water  from  serv¬ 
ice  lines  to  fire  mains,  for  emergency  shut-off  of  haz¬ 
ardous  liquid  flow,  and  other  emergency  protection 
services.  Valves  are  supplied  in  standard  sizes  from  1 
to  8  inches,  either  flanged  or  screw’ed. 

Construction  is  iron  body  bronze-mounted,  all 
bronze,  cast-steel  body  with  trim  to  suit  service  con¬ 
ditions,  or  .special  metals  to  meet  specific  needs. 

More  information?  Circle  Item  59,  postcard,  last  page. 


Infra-Red  Heaters 

“Infra-Mite” — a  compact,  hand.somely  streamlined 
unit  heater  for  zone-controlled  spot  heating — is  intro¬ 
duced  by  Apextro  Products  Co.,  Los  Angeles,  Calif.,  a 
division  of  Apex  Sheet  Metal  Work.s,  Inc. 

Utilized  is  a  high  energy  infra-red  emitter — a  fused- 
quartz  element. 

Semi-parabolic  shaped  reflectors  and  special  end 
reflectors  are  said  to  assure  optimum  coverage.  Prod¬ 
uct  is  .said  to  deliver  a  higher  heat  emission  factor  and 
attain  a  higher  heat  transfer  factor  than  any  other 
type  infra-red  heating  product. 


Ceiling  and  wall  mounted  units  are  available,  and 
a  iH)rtable  wall-hanging  type,  with  cord.  A  19to-inch 
fixture  is  available,  500-watt  or  750-watt;  a  33-inch 
model,  1000-watt,  1200-watt,  1450-watt  and  a  39-inch 
unit,  2000-watt. 

Applications  for  the  infra-red  heaters  cited  bv  its 
developer  include:  in  the  home,  bathrooms,  basements, 
nurseries,  hard-to-heat  rooms,  sun  porches,  breeze- 
ways,  garage  areas,  car  ports,  cabanas,  swimming  pool 
areas;  and  at  the  commercial  level,  bowling  alleys, 
ticket  offices,  restaurants,  supermarkets,  service  sta¬ 
tions,  churche.s,  locker  rooms,  photo  processing,  airport 
facilities,  and  drive-ins. 

The  manufacturer  .stresses  that  the  units  protect 
against  .shocks  and  burns;  cannot  be  harmed  by  water; 
are  thermal-shock  resistant.  Even  ice  water  will  not 
shatter  the  tube.  All  electrical  parts  are  covered  and 
completely  .sealed.  Provided  is  an  attractive  protective 
grill  facing,  with  option  of  brass  or  chromium  plating. 
More  information?  Circle  Item  60,  postcard,  last  page. 
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Unit  Ventilators  for  Schools 

Warren  Webster  &  Co.,  Inc.,  Camden,  N.  J.,  an¬ 
nounces  a  new  line  of  unit  \entilators  desijrneti  espe¬ 
cially  for  .school  installation.  The  unit  ventilators  are 


enKineered  to  be  u.sed  with  the  company’s  Tru- 
Perimeter  Walvector,  and  are  intejirrated  into  a  com¬ 
panion  line  of  functionally-styled  storage  ciibinets. 

The  line  of  equipment  is  offered  in  a  ranjye  of  five 
sizes  from  500  to  1600  cfm  standard  air  to  .sati.sfy 
demands  of  present  day  .school  construction. 

The  unit  ventilator  ventilates  as  it  heaCs  or  cools, 
and  a.s.sures  prentle  circulation  of  filtered  air  at  the 
right  temperature  throughout  the  room,  the  comi)any 
reports.  Room  air  and  outdoor  air  are  blended  by  a 
damper  of  exclusive  design  for  proper  ventilation  and 
draft-free  comfort. 

More  information?  Circle  Item  61,  postcard,  last  page. 


Steam-Fired  Air  Intake  Units 

A  completely  redesigned  line  of  steam-fired  air  in¬ 
take  units — for  replacing  air  removed  by  operation  of 
exhaust  systems — is  available  from  Hartzell  Propeller 
Fan  Co.,  Piqua,  Ohio. 

Standard  units  consi.st  of  a  single  cabinet  housing 
a  propeller  fan  and  a  steam  coil.  Four  standard  units 
provide  a  capacity  range  from  4,000  to  36,000  cfm, 
and  380,000  to  2,642,000  Btu  per  hr  at  5-lb  steam 
pressure. 


Units  can  be  in.stalled  with  or  without  filters  and 
distribution  ducts,  according  to  the  requirements  of 
the  specific  in.stallation.  Shutters,  filter  house,  filters, 
and  outlet  diffu.sers  are  available  as  acce.s.sory  equip¬ 


ment  at  extra  cost.  If  temjHTwl  air  is  not  n‘quired,  the 
heating  coil  am  be  omitted. 

Belt-drive  duct  fans,  and  vaneaxial  and  centrifugal 
blowers  for  external  mounting  can  be  .supplied  on  sp«‘- 
cial  order  for  use  in  high  static  applications  or  where 
other  considerations  make  it  impractical  to  use  an 
internally-mounted,  direct-<-onnect«Hl  fan. 

separate  acces.sory  control  imckage  includes  nuxlu- 
lating  thermo.stat  and  steam  valve  to  provide  constant 
di.scharge  air  temi)erature,  and  a  pre.s.sur<‘-stat  to  shut 
down  the  fan  and  protect  against  coil  freez«*-up  if 
steam  pressures  fall  below  a  pre-set  {mint. 

More  Information?  Circle  Item  62,  postcard,  last  page. 


Vapor  Condenser 

Niagara  Blower  Co.,  New  York,  N.Y.,  has  built  a 
new  high  capacity  vapor  conden.ser  o[)erating  on  the 
evajwrative  cooling  principle,  ('afiacities  of  30  million 
Btu  are  available  from  single  units  of  this  tyix*. 

Cooling  is  achieved  by  the  e\ai)oration  of  moisture 
on  tube  surfaces  through  which  the  va{M>r  i>as.>M*s.  The 
heat  given  off  from  the  va|>or  as  it  is  conden.seil  is 


transferred  to  the  air  stream  and  is  rejwted  into  the 
atmosphere.  Non-condensibles  are  .sub-cooled  .several 
degrees  and  separated  from  the  condensate  either  by 
steam  ejector  or  vacuum  pump. 

The  condensate  is  in  a  doss'd  .system,  kept  pure  and 
completely  recovered.  A  high  vacuum  is  maintained 
consistently  and  economically,  ('apacity  is  regulated 
by  dami)ers  which  automatically  vary  the  amount  of 
air  handled  in  proi)ortion  to  the  load,  removing  heat  at 
the  rate  of  input  and  controlling  temix*ratures  accu¬ 
rately,  ('ondensing  tulws  are  completely  cleanable. 

More  information?  Circle  Item  63,  postcard,  last  page. 
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Compoct  Air  Handling  Units 

('ompact  air  handling  unit*  designed  to  fit  where 
space  is  at  a  premium,  as  in  ajMirtment  houses,  office 
builditiKs,  and  commercial  establishment*,  are  offered 
by  Thermal  KnKinet‘rinK  Corp.,  Houston,  Tex. 


I’ nit*  are  offered  in  fioth  horizontal  and  vertical 
models.  P'ive  sizes  are  axailable:  nominal  800,  1000, 
ir»(M),  2000,  and  300o-cfm.  CoolinK  coils  may  be  either 
chilUni  water  or  direct  ex|Kinsion.  Heatintr  coils  for  hot 
water  or  steam  are  available. 

According  to  the  manufacturer,  construction  is  rujr- 
Ked.  providing  lonjr,  trouble-fn*e  life  even  with  a  mini¬ 
mum  of  attention. 

More  information?  Circle  Item  64,  postcard,  last  page. 


Redesigned  Squirrel-Cage  Motors 

A  new  line  of  larjre  squirrel-caKe  motors.  250 
throujrh  lOOO  hp,  is  announctnl  by  Wajrner  Electric 
Corp.,  St.  Ix)uis,  .Mo.  Built  for  heavy-duty  industrial 
applications,  they  ha\e  extremely  compact,  smoothly 
contoured,  fabricatjed  steel  plate  enclosures  that  have 
jrreat  mt'chanical  strenjrth  and  hijrh  resi.stance  to  cor¬ 
rosion.  Four  inte^rral  liftinjr  eyes  are  built  into  the 
frame  ends. 


.Mount intr  siwice  is  materially  retiuced  by  positioning 
the  f»‘et  under  the  overhang  of  the  frame.  The  flat  steel 
endpl:ites  are  built  in  two  .sections,  facilitating  dis- 
as.s4*mbly  for  bearing  ins|M*ction  if  r«*quired.  Enclosure 
is  completely  drijvproof,  with  ventilatin);  openinjrs  so 
Iwated  and  shieldj^l  as  to  provide  essentially  splash- 
jtrmjf  prot<*ction. 


Available  voltages  are  440,  550,  2300,  and  4160  volts, 
60  cycle.s,  at  full-load  speeds  of  3500,  1750,  or  1160 
rpm;  870-  and  690-rpm  motors  are  available  through 
700  hp;  575-rpm  motors  through  500  hp. 

More  information?  Circle  Item  65,  postcard,  last  page. 


Tank  Drainer 

A  4-in-l  combination  tank  drainer  has  been  intro¬ 
duced  by  Watts  Regulator  Co.,  Lawrence,  Ma.ss.,  for 
fast  draining  and  air  charging  of 
water-logged  expansion  tanks.  De.s- 
ignated  Type  4000,  it  .serves  as 

(1)  expansion  tank  drain  valve, 

(2)  .system  shutoff  valve,  (3)  air 
fill  valve  and  (4)  ho.se  drain-off 
connection. 

Oi>eration  is  .said  to  be  unusually 
simple  because  internal  design  is 
ba.sed  on  a  dual-.seat  principle.  As 
the  unit  closes  off  the  flow  to  the 
exi>ansion  tank,  it  simultaneously 
oi)en.s  the  valve  drain.  Conversely, 
closing  off  the  drain  automatically 
opens  the  expansion  tank  line. 

Need  for  a  separate  gate  valve, 
normally  u.sed  on  the  expansion 
tank  line,  is  eliminated.  Thus  it  saves  money  and  is 
installed  easier  and  quicker.  Body  is  all  bronze  and 
connections  are  clearly  identified  in  the  ca.sting. 

More  information?  Circle  Item  66,  postcard,  last  page. 


Temperature  Indicating  Regulator 

Addition  of  the  Type  “.ST”  thermostatic  temperature 
regulator  to  it*  line  of  thermostatic  temperature  con¬ 
trols  is  announced  by  Lawler  Automatic  Controls,  Inc., 
.Mt.  Vernon,  N.  Y. 

This  is  the  comt>any’s 
Type  “S”  regulator  with 
a  direct  indicating  ther¬ 
mometer.  Chief  advan¬ 
tage  of  the  Type  “ST" 
design  is  that  the  ther¬ 
mometer  is  actually  a 
remote  reading  ther¬ 
mometer,  not  a  converted 
pressure  gage.  It  is  an 
entirely  sepjirate  system 
by  it.self,  with  its  .sensi¬ 
tive  element  located  in¬ 
side  of  the  bulb  of  the 
standard  Type  “S”  unit.  The  manufacturer  claims  that 
this  design  is  the  only  one  of  its  type  utilizing  a  sepa¬ 
rate  sensing  .system  for  temi)erature  indication. 

The  regulator  is  furni.shed  in  sizes  from  to  2 
inches  only.  The  thermometer,  in  all  cases,  is  furnished 
only  with  a  range  of  30  to  240“  F.  Available  standard 
operating  ranges  for  the  regulator  are  100-140“;  120- 
160“;  140-180“;  160-200“;  180-220“. 

More  information?  Circle  Item  67,  postcard,  last  page. 
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Heat  Pump  Reversing  Volve 

After  more  than  a  year’s  actual  field  experience,  a 
reversing  valve  for  heat  pump  application  has  been  re¬ 
leased  by  Sporlan  Valve 
Co.,  St.  Louis,  Mo.  Of  her¬ 
metically  sealed  construc¬ 
tion,  it  is  actuated  by  a 
three-way  solenoid  operated 
pilot  valve  that  may  be 
easily  removed  from  the 
main  valve  body  when 
necessary. 

In  order  to  minimize  the 
problem  of  wear  encoun¬ 
tered  in  slide  valve  con¬ 
struction  with  metal-to- 
metal  seating,  the  revers¬ 
ing  valve  is  provided  with 
synthetic  seats.  The  ma¬ 
terial  used  on  all  of  the  valve’s  seating  surfaces  has 
been  life-tested  under  all  tyi)es  of  accelerated  field 
operation  conditions. 

Available  in  all  .standard  \oltages  normally  supplied 
in  the  company’s  Type  10  solenoid  valves,  the  reversing 
\’alve  has  an  MOPD  of  300  psi  at  85^c  of  rated  voltage. 
Three  different  sizes  of  valves  provide  a  wide  range 
of  capacities  for  refrigerants  R-12,  R-22,  and  R-500. 
More  information?  Circle  Item  68,  postcard,  last  page. 


Solid  Vinyl  Fans 

A  line  of  solid  vinyl,  belt-driven  tubeaxial  fans,  for 
use  in  highly  corrosive  air  handling  applications,  is 
announced  by  Propellair  Div.,  Robbins  &  Myers,  Inc., 
Springfield.  Ohio.  These  Type  BT  fans  may  be  ob¬ 
tained  in  sizes  from  16  to  36  inches  and  with  air 
deliveries  to  25,000  cfm. 

All  parts  of  the  fan  in  contact  with  the  air.stream 


are  corrosion  proof.  The  entire  fan  drum  a.H.sembly, 
including  mounting  flanges,  bearing  support,  motor 
support,  and  belt  tube,  is  fabricated  of  solid  vinyl  and 
welded  air-tight. 

High-efficiency  airfoil  section  propellers  may  be 
either  polyvinyl  chloride  coated  or  #347  stainless  steel. 
The  bearing  a.s.sembly  incorporates  a  stainless  steel 


shaft  with  labyrinth  flinger  to  keep  corrosive  con¬ 
densate  from  the  bearings. 

ProiH'llair  tubejixial  fans  are  al.so  available  w’ith 
steel  drums  in  which  the  lining  is  either  welded  sheet 
vinyl  or  a  sprayed  jwlyvinyl  chloride  coating. 

More  Information?  Circle  Item  69,  postcard,  last  page. 


High-Density  Plastic  Pipe 

Production  and  di.stribution  of  high-density  jwly- 
ethylene  pipe,  and  fittings  made  of  jiolypropylene,  are 
announced  by  Crane  Co.,  Chicago,  III.  The  company 
hji.s  been  manufacturing  low-density  polyethylene  pijx* 
and  modified  |K>lystyrene  fittings  since  1950. 


Trademarked  Ply  III,  the  plastic  i»iiH*  ha.x  a  50-year 
life  expectancy  and  is  available  in  sizes  from 
through  2  inches.  Installation  is  very  simple.  One  man 
with  three  basic  tools  can  do  the  job.  Applications 
extend  from  residential  to  industrial  u.ses.  including 
well  drop  piping,  farm  and  ranch  watering  and  golf 
course  sprinkling  .systems,  as  well  as  corrosive  acid, 
brine,  and  alkaline  .solution  piping. 

More  information?  Circle  Item  70,  postcard,  last  page. 


Easily  Usad  Chemical  Treatment 

A  liquid  chemical  treatment  .said  to  stop  pitting, 
corrosion  and  scale  formation  in  low  pressure  steam 
and  hot  water  heating  .systems  in  apartment  and  office 
buildings  is  announced  by  Dearborn  Chemical  Co., 
Chicago,  III. 

Available  from  industrial  di.stributors  throughout 
the  United  States,  the  treatment  incorimrates  the  .same 
carefully  developed  chemical  formulas  used  by  indust  r>’ 
and  utilities  for  protecting  their  high  pres.sure  boilers 
from  corrosion  and  .scale,  the  company  states. 

No  special  skill  or  expensive  te.sting  equipment  is 
required  to  use  Stop-Pit.  A  built-in  color  indicator 
shows  just  how  much  treatment  is  required.  Standard 
initial  do.ses  required  are  one  gallon  jkt  250  gal  of 
w’ater  in  the  boiler  in  a  circulating  .sy.st<*m.  After  this 
initial  dosage,  only  a  small  amount  is  required  to 
maintain  proper  protection. 

The  chemical  is  available  in  30  and  55  gallon  drums 
from  local  sources. 

More  information?  Circle  Item  71,  postcard,  last  page. 
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Magnetic  Vinyl  Has  Many  Uses 

Flexible  Koroseal,  a  maKnetized  vinyl  plaatic  strip, 
was  recently  announced  by  B.  F.  Goodrich  Industrial 
Pro<lucts  a  divi¬ 
sion  of  The  B.  F. 

Goodrich  Co.,  Akron, 

Ohio,  I.,aU‘»t  applica¬ 
tion  is  its  u.se  in  new 
level.H  desiffntHl  for 
electricians,  plumb¬ 
ers.  and  metal  work¬ 
ers.  They  are  said  to 
be  valuable  time 
savers  l>ecau.s<>  they 
clinK  to  metal  sur¬ 
faces  and  jrive  a  con¬ 
stant  and  accurate 
readinK  while  work¬ 
ers  can  use  both 
hands  for  httintr  and 
leveling. 

Initial  volume  u.se 
for  the  vinyl  mag¬ 
netic  strip  was  an 
airtight  strip  to  seal 
refrigerator  doors. 

Karlier  this  year  the  flexible  magnet  was  adapted  to 
storm  and  scr«*en  doors  that  ‘*rememl)er  to  shut  them¬ 
selves.” 

The  level  is  manufactured  by  Empire  Ije\’el  Mfg. 
Co.,  Milwaukee*,  Wis.  The  comi)any  al.so  manufactures 
levels  with  conventional  BFG  Koro.seal  vinyl  edges 
that  will  not  mar  wood,  tile,  or  marble  surfaces.  Insu¬ 
lated  again.st  cold,  these  vinyl-edg(*d  levels  are  warm  to 
the  touch  when  u.H<‘d  on  outdoor  construction  in  winter 
weather.  The  firm  rei»orts  the  level  stays  cleaner  be¬ 
cause  its  surface  sheds  concrete,  mortar,  or  mastic. 
More  information?  Circle  Item  72,  postcard,  last  page. 


Elapsad  Tima  Indicator 

Type  620  elajwed  time  indicator,  ofTemI  by  Cramer 
Controls  Corp.,  Centerbrwk.  Conn.,  is  a  compact,  light¬ 


weight  and  rugge<l  instrument  designed  for  reliable 
I)erformance  under  .severe  o|M‘rating  conditions  covered 
by  MII^M-779:iB  and  MII^E-5272B. 

According  to  the  comiMiny,  it  will  register  up  to 


9,999.9  hr  total  operating  or  non-operating  time  for 
any  electrically  controlled  equipment,  and  its  small  size 
and  light  weight  make  it  suitable  for  airborne  appli¬ 
cations. 

Entire  unit  w’eighs  about  4  oz.,  is  hermetically  sealed, 
and  dimensionally  meets  MS-28053  and  NEMA  stand¬ 
ards.  Required  operating  power  is  115v  at  60  cycles 
(permanent-magnet  synchronous  type)  or  400  cycles 
(hy.steresis-synchronous  type).  Housing  forms  are 
available  for  front  or  back  panel  mounting. 

The  precision  drum-type  counter  is  driven  by  a 
constant-speed  motor  from  the  instant  power  is  applied 
to  the  motor  circuit,  and  has  a  minimum  life  of 
10,000  hr. 

More  information?  Circle  Item  73,  postcard,  last  page. 


Automatic  Valve  Lubricator 

.An  automatic  valve  lubricator,  designed  to  provide 
Rockwell-Nordstrom  lubricated  plug  valves  with  a 
continuous  and  regulated  supply  of  lubricant,  is  in¬ 
troduced  by  Meter  and  Valve  Div.,  Rockwell  Mfg.  Co., 
Pittsburgh.  Pa. 

The  lubricant  acts  as  a  .seal  when  valve  is  closed, 
provides  hydraulic  jacking  action  to  make  long-dis- 
u.sed  plug  valves  ea.sy  to  turn,  and  reduces  wear  and 
friction. 


Lubricator  is  particularly  applicable  for  remote 
valve  installations  where  controlled  and  automatic 
lubrication  is  a  necessity.  Since  the  lubricator  is  ad¬ 
justable  (it  can  be  set  to  furnish  lubricant  only  when 
the  valve  requires  it)  there  is  no  waste,  the  company 
points  out. 

A  built-in  indicator  tells  the  operator  when  the 
lubricator  is  ready  for  refilling.  Unit  is  equipped  w’ith 
a  limit  switch  which  triggers  a  warning  system  on  a 
panelboard  at  remote  control  stations.  Either  air  or 
gas,  not  exceeding  250  psi  inlet  pres.sure  to  the  pres¬ 
sure  regulator,  can  be  used  to  operate  the  lubricator. 
More  information?  Circle  Item  74,  postcard,  last  page. 
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Sectional  Duct  Furnaces 

A  line  of  sectional  pras  duct  furnaces,  introduced 
by  Hastings  Air  Control,  Omaha,  Neb.,  includes  models 
to  300,000  Btu  i>er  hr,  and  can  be  close-coupled  for  any 
total  capacity. 

Units  are  available  with  either  aluminized  or  stain¬ 
less  steel  heat  exchangers,  and  may  be  u.sed  on  all 


common  ga.ses  as  well  as  dual-fuel.  .Ml  mo<leIs 
carry’  a  10  year  across-the-l)oard  guarantee  on  the 
heat  exchanger  and  draft  hood  assembly. 

A  stainless  steel  conden.sate  shield  as.semb’.y  is  avail¬ 
able  for  applications  where  moisture  is  likely  to  form 
on  the  inner  .surfaces  of  the  heat  exchanger  tubes. 

Another  acces.sory  for  air  conditioning  installations 
is  a  factory’  built  by-pass  section  with  adjustable 
damper.  When  the  desired  air  delivery  exceeds  the 
capacity  of  the  duct  furnaces,  one  or  more  by-pa.ss 
sections  may  be  installed,  and  the  dampers  adjusted 
for  the  proper  temperature  ri.se. 

More  information?  Circ'e  Item  75,  postcard,  last  page. 


Fastens  Duct  Liner  to  Sheet  Metal 

A  simplified  method  of  fastening  duct  liner  to  sheet 
metal,  utilizing  a  device  called  a  Gripnail,  has  bi‘en 
introduced  by  Owen.s-Corning  Fiberglas  Corp.,  New 
York.  N.  Y. 

This  fa.stener  is  held  by  a  special  hammer  and  driven 
with  one  .solid  blow,  penetrating  the  sheet  metal  sur¬ 
face  without  causing  a  puncture.  It  actually  “grabs” 


a  firm  hold  in  the  metal  and  locks  in  place.  Set  .solidly, 
it  will  withstand  50  to  90  lb  of  pull. 

Though  specifically  designed  for  u.se  with  Fil>«*rglas 
duct  liner,  this  new  method  works  equally  well  with 

1 18 


other  board  and  flexible  duct  insulation.s,  the  com¬ 
pany  re|M>rts.  Gripnail  is  available  in  sizes  to  attach 
V2  and  1-inch  thick  liner.  Permanent  flanges  auto¬ 
matically  space  the  head  for  thickness  u.setl,  eliminating 
a  “quilted”  effect  which  imiK*des  air  flow. 

More  information?  Circle  Item  76,  postcard,  last  page. 


Ceilheat,  Inc.,  Knoxville,  Tenn.,  has  added  thermo¬ 
stats  to  its  line  of  eUvtrical  heating  equiiiment.  Heli<*v- 
ing  that  maximum  heating  comfort  re<|uiri*s  a  com¬ 
bination  of  custom  engineered 
comjionents,  the  com|»any  devel- 
ojH'd  this  thermostat,  called 
Room  Mate,  for  use  s|H*cifically 
with  Oilheat  electric  radiant 
cable  heating  systems  and  base- 
lM)ard  units. 

Modern  in  design,  the  ther- 
mos'.at  has  an  ano<lized  gold 
finish  that  will  blend  with  any 
color  scheme.  With  a  highly 
efficient  bimetallic  heat  .sensing 
element,  it  is  available  in  single 
(UIIT-S)  and  double  (('HT-I)(  line  break  nxMlels.  and 
has  a  rating  of  22  amps,  125  or  250  volts  a-c.  Range 
of  the  thermostat  is  35  to  9o  deg  F. 

More  Information?  Circle  Item  77,  postcard,  last  page. 


chemical  pnx’essing,  i»ower 
plant  and  general  sersices 
is  now  in  production  at 
Farris  Kngineering  ('orp.. 

Pali.sades  Park.  N..I. 

This  1H70  Series  pro- 
s  ide<  pnx’i.se  blowdown 
ring  control  for  ga.ses  and 
va{)ors.  and  .safety  relief 
for  liquids  in  a  wide  range 
of  applications  where  maxi¬ 
mum  pressure  is  3o0  psi, 
the  company  re[K)rts. 

The  valve  has  a  one-piece 
stainless  st<*el  Inxly  and 
stainless  steel  di.sc  which 
contains  inlet  pressure 
without  other  joints  or 
gasketing.  This  one-pi«*ce  stainless  steel  con  U  met  ion 
provides  a  leak-jjroof  s«*at  that  eliminates  wjiste  and 
corrosion  problems. 

Valves  are  available  with  tungsten  .steel  springs  for 
temiH*ratures  up  to  HOO  deg  F  in  a  choice  of  plain  cap, 
packed  cap  and  lever  or  ojhti  lever.  Inlet  connections  in¬ 
clude  male  .screw<‘d  or  1.50  and  .300  lb  rais^sl  f;ice  flanges. 
More  Information?  Circle  Item  78,  postcard,  last  page. 

( Cuntinm  fl  on  potji  tjfft 


Thermostat  for  Electric  Heoting 


Sofety-Relief  Valve  Series 

■  .series  of  .siifetv-ndief  valves  for  lefinerv 
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A  new 


\  in  noise  level 
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“Hospital  Quiet” 


This  is  today’s  quietwit  commercial-typo  pump.  It’s 
the  TACO  "LI*”  Single  Stage  Centrifugal  Pump, 
equipped  with  an  extra  quiet  motor.  And  it’s  the  pump  to 
use  wherever  quiet  efficiency  is  a  must  —  such  as  in 
hospitals,  schools  or  apartment  houst's. 

This  extra  quiet  pump  is  just  one  of  many  options 
offeree!  by  the  "LP”  Line.  "LP”  pumps  are  also  available 
base-mounted  .  .  .  with  sleeve  or  ball  bearing  frame  .  .  . 
mechanical  seals  or  .stuffing  boxes  .  .  .  and  many  other 
advanced  design  extras.  .\11  have  self-venting,  centerline 
discharge  and  casings  adaptable  to  horizontal  discharge. 
And  they  incorporate  troublefree  design  throughout;  oil 
slinger  ring  lubrication  . . .  stainless  steel  shaft  sleeves  . . . 
unique  throttle  bushing. 


You  can  tailor  an  “LP”  pump  to  almost  any  of  your 
commercial  or  industrial  installations.  Get  complete 
details  now.  Write  to  Taco  Heaters,  Incorporated, 
1160  Cranston  Street,  Cranston  9,  Rhode  Island. 


SERVING  THE  HYDRO  NIC  INDUSTRY  SINCE  1920 


AIR  CONDITIONING,  HIATING  AND  VENTILATING,  SEPTEMRER,  1960 


119 


News  of  Equipment  and  Materials 


(Continued  from  page  118) 

High-Output  Baseboard 

Federal  Boiler  Co.,  Inc.,  Midland  Park.  N.  J.,  an¬ 
nounces  an  addition  to  its  FBC  radiation  line.  Called 
the  10"  Hi-Output  Baseboard,  its  element  comes  in 
34  and  1-inch  sizes.  The  element  is  constructed  of 
copper  tubing  and  aluminum  finning  combination. 


Rust  Inhibitor 


A  Rapidayton  Phos-Feeder  which  check.s  "red 
water,”  inhibits  rust  and  corrosion,  and  prevents  lime 
scale  is  introduced  by  The  Tait  Mfg.  Co.,  Dayton.  Ohio. 

The  feeder,  which  may  be  installed  separately  or  in 
conjunction  with  a  water  softener  or  filter,  inhibits 


The  .self-closing  metering  wash-up  faucet  offers  up 
to  25''c  .savings  in  water  consumption  and  time  8i)ent 
washing  up,  the  company  .slates.  By  pre-.setting  the 
self-closing  valve  to  a  desired  position,  the  faucet  will 
deliver  from  a  .squirt  to  a  gallon  of  water,  and  then 
.shut  off  automatically. 

The  faucet  is  op)erated  simply  by  pressing  the  Ea.sy 
Push  valve  handle  with  a  fingertip.  There  is  no  need 
for  the  u.ser  to  hold  the  handle  down  with  one  hand 
while  washing  with  the  other.  Becau.se  the  faucet  is 
self-closing,  there  is  no  problem  of  w'ater  waste. 

More  information?  Circle  Item  80,  postcard,  last  page. 
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‘  Baseboard  is  available  in  standard  8-ft  or  special 
job-site  pre-cut  lengths.  A  full  line  of  acces.sories  is 
also  offered  for  meeting  all  installation  requirements. 

The  firm  announced  that  it  is  retaining  its  .standard 
8"  Ultra-Power  ba.seboard  line  to  offer  one  of  the  widest 
selections  of  baseboard  styles  and  sizes  for  all  heating 
needs.  Baseboard  features  snap-in,  slide-on  construc¬ 
tion  for  ea.se  of  in.stallation. 

More  information?  Circle  Item  79,  postcard,  last  page. 


Industrial  Wash-Up  Faucet 

An  improved  industrial  wash-up  faucet  designed 
especially  for  battery-type  in.stallation  in  employee 
washrooms  is  introduced  by  Speakman  Co.,  Wilming¬ 
ton.  Del.,  and  tradenamed  Ea.sy  Push. 


.saves  many  dollars  over  the  cost  of  .separate  units. 
Meeting  the  heating  requirements  of  any  size  pool, 
its  low  ojH-rating  cost  is  a.scrib«*d  to  the  fact  that  it 
heats  all  water  passing  through  it.  not  ju.st  a  part. 
For  that  rea.son,  water  is  not  heated  alK)ve  90  deg  F', 
.so  that  lime  and  .scale  do  not  build  up. 

More  information?  Circle  Item  82,  postcard,  last  page. 
I  Continued  on  pfige  1221 


scale  and  controls  corrosion  in  water  heater  tanks  and 
hot  water  lines,  in  large  coffee  urns,  automatic  ice- 
miiking  machines,  and  similar  (equipment. 

Unit  is  rwommended  for  taking  the  "iron  load”  off 
of  a  .softener.  It  does  not  affect  the  drinking  qualities 
of  the  water.  Welded  feeder  a.ssembly  and  cap  come  in 
gleaming  white,  with  two  bra.ss  glolM*  valves  included. 
More  information?  Circle  Item  81,  postcard,  last  page. 


Pool  Filter-Heator 


A  combination  swimming  i>ool  filter  and  heater, 
manufactured  by  I..aurel  F'ilter  Div.,  I»vekin  Water 
Heater  Co.,  Philadelphia,  Pa.,  combines  .sand  and 
gravel  filtration  with  gas  heating  in  one  unit. 

According  to  the  manufacturer,  unit  n-quires  no 
more  space  than  a  conventional  filtering  system  and 


DIRECT  EXPANSION  COIL 


WATER  COIL 


Ru(;f;cd,  Hopondablo  Bohn  roils  worn  usrd  for  two  complete  air  conditioning 
nystcma  installrd  in  thr  modrm  now  Clubhouso  Addition  at 
Yonkers  Raceway,  Yonkers,  New  York. 

Three  Bohn  6-row  chilled-water  coils  of  the  double  circuit  copper-6n  type  with 
a  total  face  area  of  approximately  70  sq.  ft.  provide  a  40,000  C.F.M.  system 
with  a  cooling  capacity  of  2.572,000  BTU/HR,  while  four  Bohn  1-row  steam 
distributing  coils  with  a  face  area  of  nearly  42  sq.  ft.  have  a  heating  capacity 
of  1.296.000  BTU/HR. 

In  the  second  system  of  46,000  C.  F.  M.,  there  are  six  Bohn  6-row  chilled-water 
coils  of  the  full  circuit  type  with  a  face  area  of  almost  81  sq.  ft.  and  four 
Bohn  1-row  steam  distributing  coils  with  a  face  area  of  48  sq.  ft.  The  cooling 
capacity  is  2,330.000  BTU/HR  and  the  heating  caF>acity  is  1,490,000  BTU/HR. 


BOHN  KNOWN-CAPACITY  COILS  feature  . . . 

•  Die-formtHl  plate-type  aluminum  or  copper  fins  . . .  from  4  to  14  per  inch  . . . 
with  self-spacing  collars  completely  covering  the  tubes.  Permanent,  tight, 
metal-to-metal  fin-tube  bond. 

•  Heavy-gauge  casings  die-formed  from  galvanized  steel. 

•  Headers  of  heavy-wall  seamless  copper  tube  with  heavy  die-formed  end  caps. 
High  pressure  tested  at  320  psig  minimum  air  pressure  under  warm  water. 

•  Tested  and  rated  according  to  ASHRAE  standard  33-58. 

For  further  information  and  specifications  on  BOHN  Water,  Steam,  or  Direct 
Expansion  Coils,  write  today  to  . . . 
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MMihcMicol  EfiQiiMavst  Guy  B,  Bumpo 
Afdiitoch  lioMl  K.  Uvy,  N«r  Totk 
S^uclvwi  tngiimri  Dr.  Jacob  Frid,  Now  Torik 
CoNlfoclon  Jml  R  Martin,  bootiforatedl  llkur 


me 


the 


BOHH 


line 


Buy 


the 


known 


BRASS  CORPORATION 


ALUMINUM 


Don 


Don 


on 


inois 


YONKERS 

RACEWAY 

CHOOSES 

BOHN 


MCI**’ 


AIR  CONDITIONING.  HEATING  AND  VENTILATING.  SEPTEMEER,  1960 


121 


News  of  Equipment  and  Materials 

(Continued  from  page  120) 

Companion  Baseboard  Panels 

Its  Model  8  Radiantrim  baseboard  panel,  which  is 
called  ideal  for  installation  under  low  windows,  alonR 
glass  w’alls,  and  other  height-restricted  areas,  is  an¬ 
nounced  by  American-Standard  Plumbing  &  Heating 
Div.,  New’  York.  N.  Y.  Constructed  of  durable  cast 
iron  and  water-backed  for  efficient,  economical  opera¬ 
tion,  the  Model  8  panel  has  been  designed  to  match  the 
appearance  of  the  larger  Model  10. 


Radiantrim  panels  can  be  installed  against  a  wail 
or  reces.sed  to  the  depth  of  the  plaster.  Modern  and 
.slim,  the  panels  have  rounded  comers  and  come  in 
two,  easy-to-stock  size.s — 12  and  24  inches.  Both  10- 
inch  and  8-inch  baseboards  have  a  full  line  of  matching 
accessories,  making  them  easy  to  handle.  All  acces.sor>- 
items  are  removable  w’ithout  wall  damage,  even  on 
rece.s.sed  installations. 

This  baseboard  has  been  designed  to  provide  higher, 
I-B-R  approved  steam  and  hot  water  nitings,  and  is 
suitable  for  every  size  home  and  a  wide  variety  of 
commercial  installations,  the  company  reports. 

More  information?  Circle  item  83,  postcard,  last  page. 

Flexible  Cushion  Couplings 

A  pan-shaped  rubber  flexing  element  of  new’  design 
is  incorporated  in  two  cu.shion-type  couplings  intro¬ 
duced  for  high  speed  or  high  torque  applications  by 
Dodge  Mfg.  Corp.,  Mishaw’aka,  Ind. 

The.se  couplings,  identified  as  Para-flex  High  Speed 
and  Para-flex  Flywheel  types  (left  and  right  in  photo) 
were  designed  to  operate  at  high  speeds  and  to  trans¬ 


mit  greater  torque.  Like  the  original  standard  cou¬ 
plings,  both  new  types  are  recommended  to  accommo¬ 
date,  either  singly  or  in  any  combination,  angular  and 


parallel  .shaft  misalignment  and  end  float,  to  absorb 
torsional  vibration,  and  to  cushion  shock  load.s. 

Designed  for  speeds  up  to  5230  rpm,  the  High  Speed 
coupling  may  be  used  w'ith  electric  motors  or  internal 
combustion  engines  to  operate  such  equipment  as  ham¬ 
mer  mills,  compres.sor8,  pumps,  high  .speed  fans, 
marine  drives,  and  blowers.  They  are  equally  efficient 
on  low-.speed  applications  where  torque  rt^quirements 
are  high,  the  company  stated. 

The  Flywheel  type  coupling  is  like  the  High  Sp<*ed 
Para-flex  except  that  its  larger  side  bolts  directly  to 
the  flywheel  of  an  internal  combustion  engine  in.stead 
of  being  supported  by  a  tap«*r-bushed  st»*el  disc.  Thes<‘ 
couplings  are  offered  in  sizes  to  fit  the  Ixilt  circles  of 
most  standard  SAE  flywheels  up  to  19Vi  inches 
diameter. 

High  Speed  and  Flywheel  couplings  are  now  offered 
in  sizes  to  deliver  up  to  47  hp  |H*r  100  rpm  and  with 
Tai>er-Lock  bushings  to  fit  .shafts  up  to  4  inches  in 
diameter. 

More  information?  Circle  Item  84,  postcard,  last  page. 

Large-Volume  Submersible  Pump 

For  industrial  plants,  s<’hools,  suburban  shopping 
plazas.  countr>’  clubs 
or  any  installation 
requiring  a  large 
volume  of  water 
from  6-inch  or 
larger  deep  wNIs, 

Series  UF  turbine 
bowl  submersible 
pump  announced  by 
(ioulds  Pumps,  Inc., 

Seneca  Falls.  N.Y., 
is  available.  Built  in 
16  sizes  from  5  to 
40  hp.  it  will  provide 
capacities  up  to 
180  gpm  from  well 
depths  to  1450  ft. 

Bowl  as.semblies, 
varying  in  number 
from  2  to  2.3  de¬ 
pending  on  well 
depth,  feature  heavy 
cast  iron  bowls  with 
corrosion  resistant  baked-on  alkyd  melamine  fini.sh, 
bronze  impellers  and  stainless  .steel  fastenings.  Heavy 
.stainless  .steel  shaft,  coupling  and  non-corrosive  intake 
.screen  are  said  to  eliminate  problems  of  rust  and  cor¬ 
rosion.  Motors  are  water  lubricated. 

According  to  the  manuLacturer,  installations  for¬ 
merly  requiring  deep  well  turbine  tyi)e  pumps  can  now 
be  handled  with  these  submersible  pumps  at  a  consid¬ 
erable  saving  in  first  co.st,  in.stallation  and  operating 
expense. 

More  information?  Circle  Item  85,  postcard,  last  page. 

(Continued  on  page  12^) 
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A-J 


ArchHechiral  Grilles  for  every  type  of  iBstallalion 


LAHICE  PAHERN  —  Square 
57%  Free  Area 


DESIGN  C  —  73%  Free  Area 


Gvftinq  •i«ctly  wh«r  you  want  It  no  problam  whan  you 
tpacify  A-J  Archifactural  Grillat.  Thara  ara  practically 
no  limitationt  on  tiia  and  9rillat  can  bo  mado  to  your 
aiact  ordar  from  ttaal,  aluminum,  bronia,  monel  or 
ifalnlatt.  Available  In  slotted  designs  B.  C,  and  D,  and 
square  meshes  of  Vi'\  %"•  Vt"- 

Seea  ter  FOit  A-J  cetoloq 
tfcot  coatoias  coeiplete  tpecMcoHeas. 

A-J  MANUFACTURING  CO. 

Oe^.  V-«  3M1  I.  im  St.  Kopsos  City  27.  Mo 


NEW  FROM  A-J!  Design  E  Convector-type  grille  with 
vertical  pencil-proof  slots  for  cooling  or  heating  outlets, 
return  or  eihaust  application.  Free  area  S4%.  May  be 
installed  in  sills,  sidewalls,  ceilings  or  floors.  Available 
in  steel,  aluminum,  ttainless  or  bronxe. 


introducing  . 

■*^1 


the 

pocket 

capacitor 

tester 


GAPPY  IS  COMPLETELY 
SELF-CONTAINED 


PART  NO.  E-1 

Oi.  tAT  rtNOtNG 

GAPPY  is  an  electronic 
instrument  designed  to  test 
all  types  of  capacitors  and 
condensers,  both  A.C.  and 
D.C. Operates  onllSV  A.C. 
or  D.C. 

Use  CAPPY  to  test  capac¬ 
itors  which  are  shorted - 
grounded-  leaking — open. 
CAPPY  may  also  be  used 
to  test  —  Line  Voltage  — 
Continuity — Fuses —  Motor 
Windings  —  Appliances,  etc. 

Now  you  can  be  sure  if  your 
capacitor  is  faulty  or  worth 
using. 


New  and 
streamlined  , 
designed  for 
today's  modern  flat 
roof  structures 
much  as  40%  lower  than 
conventional  types . . .  capacities 
up  to  50,000  CfM ...  low  velocity . 
vitKation  isolated . . .  ratings 
conform  to  Standard  Test  (^de. 


S^nd  for  illuttrat^d  brochuf  Dept,  v -9 


OAVIOSON,  first  in  the  field,  has  been  making  a 
complete  line  of  industrial  and  commercial  roof 
fans  since  1915.  For  information  on  the  PC  or  other 
HYDUTY  Davidson  fans,  write  to 


Davidson  Fan  to. 
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(Continiu'tJ  from  ivuje  122) 

Bronze  Lift  Boll  Check  Valve 

A  bronze  lift  ball  check  valve  has  bt>en  addtni  to  its 
line  of  bronze  and  iron  botly  valves  by  The  Fairbanks 
Co..  New  York.  N.Y. 

Valve  carries  pressure  ratings  of  200  lb  steam  work¬ 
ing  pressure  at  550  dep:  F;  400  Ib  cold  water,  oil  or 
pras  pressure  -  non-shock,  and  is  available  in  sizes  ’4 


throujrh  1  inch.  Ball  for  the  valve  is  of  stainless  steel 
and  the  jwrt  oi»enin»r  and  lift  spjtce  for  the  ball  is 
desijrned  to  provide  full  i)ort  o|H*nintr. 

The  ball  type  lift  check  valve  is  piirticularly  recom¬ 
mended  for  .service  on  viscous  fluid  lines  althoutrh  it 
is  also  u.sed  to  prevent  return  flow  on  steam,  water,  oil 
and  jras  lines.  The  ball  ty|>e  lift  check  valve  will  close 
faster  ajrainst  back  pressure  than  lift  check  valves  with 
other  types  of  discs.  (Ireater  frec*dom  of  action  of  the 
ball,  as  compjired  with  the  jruided  action  of  the  ili.scs 
in  other  types  of  lift  check  valvc*s.  prices  the  ball  tyiw 
check  valve  a  decided  advantajre  in  sjx'ed  of  closing, 
especially  on  vi.scous  fluid  lines. 

More  information?  Circle  Item  86,  postcard,  last  page. 


Self-Contained  Room  Conditioners 

A  line  of  self-contained,  throutrh-the-wall  room  air 
conditioners  is  announced  by  Modine  Manufacturinpr 
Co.,  Racine,  Wis.  Known  as  the  Modine  Self-Contained 
Airditioner,  the.se  units  supplement  the  company’s 
existinpr  line  of  fan-coil  units  for  chilled  water. 


Utilizinp?  a  hermetically-.sealed  refriprerant  cycle 
combined  with  heating  coils  for  connection  to  hot 


water  or  .steam  .sy. stems,  the  nwim  unit  provides  year- 
round  heating  or  cooling.  Models  are  also  available 
with  electric  hi^iting  element  for  u.se  where  acce.ss  to 
steam  or  hot  water  is  unavailable. 

Simple-to-ojH*rate  controls  are  concealed  behind  a 
dworative  i>jinel  providing  thermostatic  .selection  of 
heating  and  cooling  functions.  Adjustable  dam|H‘rs 
provide  for  exhaust  and  ventilation.  Cha.ssis  includes 
filters,  hermetically-sealed  refrigerant  cycle,  individual 
motors  for  oi>erating  air  circulating  blowers  and  con- 
den.ser  fans.  Wall  .s|»H*ves  and  all-aluminum  outside 
louvers  are  included  with  the  units. 

Fooling  caiKicities  range  from  O.ooo  to  Btu 

jK‘r  hr;  heating  capacities  from  14,900  to  24.400  Btu 
|)er  hr,  de|M‘nding  on  the  model  .selected.  The  units  are 
equally  suitable  for  existing  or  new  commercial,  insti¬ 
tutional  and  multi-family  residential  buildings. 

More  Information?  Circle  Item  87,  postcard,  last  page. 


Removable  Flexible  Couplings 

Sure-Flex  spacer  couplings,  available  from  T.  It 
WotkI’s  Sons  Co.,  (’hamlM-rsburg,  I*a..  are  equip|>«-d  with' 
detachable  hubs  that  |M*rmit  coupling  of  .shafts  spread 
as  far  a|Kirt  as  7^2  inches,  de|M>nding  on  coupling  size, 
.''jiacer  couplings  may  al.so  Im*  remov«‘<l  without  dis¬ 
turbing  shaft  alignment. 


Available  on  s|M‘cial  order  to  fit  particular  require¬ 
ments.  one  application  for  which  couplings  are  esjx*- 
cially  suited  is  the  conruftion  of  motor  and  pump 
shafts.  Replacement  of  pump  seals  requires  the  di.s- 
conruftion  of  the  |iump  shaft  from  the  motor  shaft. 
By  using  a  sjiacer  coupling,  the  comiwiny  says,  motor 
and  pump  may  be  disconn«*cted  without  changing  shaft 
alignment  and  without  removal  of  either  motor  or 
pump  from  its  mounting. 

(’oujding  will  withstand  considerable  shock  and 
vibration  and  ;ill  ty|M*s  and  combinations  of  mi.salign- 
ment.  It  takes  angular  misalignment  up  to  1“.  parallel 
mi.salignment  up  to  inch.  Standard  couplings  range 
from  a  minimum  stoc-k  bore  of  inch  to  a  maximum 
bore  of  2*4  inches. 

More  Informetlon?  Circle  Item  88,  postcard,  last  page. 

(Continuf’d  on  p^me  126) 
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^O-FLAME 

PRBSSURK  BURNKItS 

DUAL-FUEL 
GAS  OIL 

Tfc*  frtsHft  Ivratr 


u.L  Afrtovfo 


Dnaicned  for  Uir  Kard- 
to-fire  job*.  Kim  all 
lyiH*  of  boiWa,  warm 
air  furnam.  and  ovens. 
Standard  featurm  are  “eatraa”  on 
other  liurnera.  Flame  retention  .  .  . 
controlled  flame  pattern  .  .  .  rotary 
action  flame  .  .  .  automatic  fuei-air 
ratio  .  .  .  laUiat  electronic  aafety  con¬ 
trol  .  .  .  |M>liahed  aluminum  housing. 
F'actory  wired  and  fire-teated. 


FUELOIL 

MANUAL 


KHiti  IIIIIS^  'aiMlIJiaa 


Every  Home 
is  a  prospect 
for  a  low-cost 


Hea  th-Air 


Mere  it  e  keek  taet  will  give  r*e  •  cemprekeaMve  nlctare  ef 
*ns  (borecterlttiai  end  etet  ef  every  type  sad  grade  el  tael 
oil.  The  oethor  etploiat  the  meoalag  et  each  ally  property, 
ead  ahewt  hew  tbtt  loterawtiea  It  applied  to  the  Miectlea, 
heedheg  ead  heraieg  at  teal  all.  Imparltiot  aad  how  they  effect 
■  aaihaatlaa  are  deter Ihed  fully,  aad  a  ipeclal  chapter  datcrihat 
foal  oil  oddttivee  aad  haw  they  are  ated.  Aaother  chapter  llitt 
treahtet  which  amy  he  eacoaatered  la  utiag  tael  eilt,  and  ibowt  the 
correct  reawdy  te  apply  la  each  cata.  Technical  laaguage  It 
avoided  wherever  pattihle  aad  all  tenet  are  tally  eiplalned. 

IM  Faget  S4.50  M  Tablet 

THE  INDUSTRIAL  PRESS 

t]  Wortb  S»rffff«  Nffw  Yerii  13,  N.  Y. 

To  order,  circle  letter  K  ea  pettcard,  latt  page. 


^Ventildtincj 
pf cidlf ies 


EXTRUDED  ALUMINUM 
SHUTTERS 

ShuHert  ef  modem  deiign  which  give  you  ALL  of 
thote  featuret:  Lightweight,  Full  Weather  Strip,  Low  Freight 
Cott,  Eatiar  inttallatlon,  Concealed  fivot  fint,  Rutt  and  cor- 
rotlon  Froof  and  Natural  aluminum  finith  with  fluted  framat. 

Write  for  cempleta  ipecificetioat. 

n.aO  SHUTTIR  A  MANUPACTURING  CO 

ma  W.  Warygg  DalraM  t.  MteMaw 


Here’s  Your  Chance  to  Get  Into  a  Huge 
Rich  Market  Ahead  of  Competition! 


Now,  for  the  first  time,  you  can  sell 
and  install  a  really  practical  electronic 
air  cleaner  at  a  high  volume  price. 
Health-Air  has  no  peer  in  the  field 
today.  A  3-stage  unit  (mechanical  filter 
for  large  particles,  electrostatic  filter 
for  fine  particles  and  charcoal  filter 
for  smells,  gases,  smoke,  etc.)  which 
can  be  installed  in  the  return  side 
of  a  furnace  or  air  conditioner  for 
heating  or  cooling  before  recirculation. 
Every  household  is  a  prospect. 

Saves  on  heating  bills,  keeps  air  in 
homes  clean  and  pure.  Wonderful 
relief  for  hay-fever  or  allergy  sufferers. 


Sid* 
Mounted 
loM  Flow 


Top  Mountod 
CoMotor 
Flow 


Coilinp  - - -  / - - — 

MoWOfod  mm  m  ^ 

HoriionPol  Write  today  for  all  the  facts. 


News  of  Equipment  and  Materials 


(Continued  from  page  IH) 

Year-Round  Rooftop  Package 

Completely  assembled  and  fully  charged  packages  are 
now  included  in  the  line  of  Roof  Top  Year-Round  air 
conditioninjr  units  manufactured  by  Mammoth  Furnace 
Co..  Minneapolis,  Minn. 

The  combination  heatinjr-coolinf?  units  are  offered 
in  sizes  to  15  tons  and  500,000  Btu  per  hr  output.  From 
20  to  40  tons,  units  are  available  in  two  sections  which 
jiermits  field  piping  by  the  installinjr  contractor. 


Accordinjr  to  the  manufacturer,  the  new  series  elimi¬ 
nates  two  objections  to  this  type  of  equipment  i>revi- 
ously  voiced  by  enjfineers  and  architects.  First,  units 
feature  a  “uniframe”  which  allows  all  comjwnent  jiarts 
to  be  encased  in  a  rectanfrular  frame;  rather  than 
pyramided  and  supported  by  the  ba.se  rails  only.  The 
result  is  .said  to  be  a  stronjr  one  piece,  "rat tie- free” 
unit  allowinjr  hoistinjr  lines  to  be  attached  to  top  eye- 
hooks  and  eliminatinjr  buckled  and  damatrtni  casinjrs 
which  .sometimes  occurred  when  hoisting  lines  were 
attached  to  the  ba.se  rails. 

Secondly;  units  are  desijrned  as  a  sinjrle,  one-piece 
penthouse  enablinjr  the  conditioner  to  conform  to  the 
buildinfr  silhouette.  This  eliminates  the  haphazard 
as.sembled  look  protrudinjr  alwve  the  skyline. 

More  information?  Circle  Item  89,  postcard,  last  page. 


Duplicating  Machines 

Copymaker,  a  dry-process  duplicator,  is  .said  to  b<* 
economical  enousrh  for  the  smallest  office.  Offered  by 


Copymaker  Co.,  Cleveland,  Ohio,  it  copies  anythin*? 
translucent — typed  letters  or  reports,  enj?ineerin{? 
drawinjr.s,  tracin*?.s,  sketches,  charts,  maps,  j?raph.s. 


and  hand-written  notes.  A  timer  is  available  as  an 
acce.s.sory  or  may  be  purcha.sed  built-in. 

Duplicatinj?  is  a  two-.step  oi)eration.  There  is  no 
negative — the  machine  makes  accurate,  clear  copies 
directly  from  the  original.  Since  it  develops  by  the 
dry  process,  there  are  no  chemicals  to  mix  and  no 
dryinjr  problems. 

The  machine  employs  ordinary  Diazo-type  dr>’- 
printinj?  paiH*r,  available  wherever  office  supplies  are 
.sold,  ('o.st  {M-r  8'4  by  11-inch  sheet  is  le.ss  than  two 
cents.  Reproductions  are  possible  in  any  color,  or 
.several  different  colors,  and  in  any  size  uj*  to  11  by  17 
inches.  The  entire  copyir>j?  ojH'ration  can  Im*  done  in 
normal  dayli)?ht ;  no  darkr(M)m  or  other  .sjHrial  han- 
dliiq?  of  the  copy  pa|H>r  is  required. 

Duplicator  weijrhs  less  than  15  lb,  plu*?s  into  any 
standard  llO-volt  a-c  outlet. 

More  information?  Circle  Item  90,  postcard,  last  page. 


One  Unit  Serves  Two  Areas 

Model  R.\-110  condensin*?  unit,  offennl  by  Rheem 
Mf*?.  Co.,  Chica*?o,  III.  is  desiKtuKl  to  condition 
two  areas,  such  as  two  adjacent  stores  or  two  floors 
of  a  .store,  or  for  in.stallations  which  are  subject  to 
wide  variations  in  heat  train.  P'or  this  purpo.se,  two 
compr»*s.sor.s  are  emplosasl. 


A  typical  installation  in  a  miUl  clim.ite  would  in¬ 
clude  one  crmlint?  circuit  contufttsl  to  an  evaiK>rator 
coil  mounted  in  the  heatint?  ductwork  for  Indweeti- 
.sea.sons  coolint?.  For  hitrher  temiM*ratures,  a  vertical 
or  horizontal  air  handler  would  1m*  oonnect»*<l  to  the 
.s«*cond  coolint?  circuit  of  the  unit,  handlint?  jx'ak  loads. 

The  separate  controls  provided  for  each  compressor 
include  a  tim(*-<lelay  relay  to  prev«*nt  lK)th  compres.sor 
motors  from  .start int?  at  the  .same  instant. 

For  ojteration  in  low-ambient  temperature,  and  for 
year-round  commercial  u.se,  a  low-ambient  temis*rature 
head  jire.ssure  control  sy.stem  and  wat«*r  dump  and-fill 
.sy.stem  are  optional  acce.s.sories.  Accordint?  to  the  com¬ 
pany,  this  mfMlel  is  the  lart?est  sint?le-pha.s«*  unit  avail¬ 
able.  Kach  compr(*s.sor  draws  only  23  amps  at  desisrn 
conditions.  Capacity  is  110,000  Rtu  |»er  hr. 

More  information?  Circle  Item  91,  postcard,  last  page. 
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News  of  Equipment  and  Materials 


88-lb  Gas-Fir«d  Boiler 


Model  HVV’-80  »raM-firt*d  boiler,  introduced  by  Perma- 
Klas  Div.,  A.  ().  Smith  Cori).,  Kankakee*,  Ill.,  weiKhs 
only  88  lb  (uncrated)  and  stands  le.ss  than  27  inches 
hijfh.  It  has  a  maximum  input  of  80,000  Btu  jM*r  hr. 


This  man  is  baiancing 
an  air  fiow  system  for 
the  first  and  iast  time 

No  call  backs  to  correct  hot  or 
cold  spots  when  the  system  is  set  up 
right  the  first  time  with  an 


l)esiKne‘d  for  smalt  and  medium  sized  homes,  the 
comjeact  lK)iler  can  be  located  in  remote  winjrs  of  larjrer 
buildintrs  to  heat  a  sixt-ifte*!!  zone  and  eliminate  lon^r 
piping  runs. 

More  information?  Circle  Item  92,  postcard,  last  page. 


Instant  reading  of  air  flow,  in  feet  per  minute,  at  outlets 
and  draw  of  air  at  returns  gives  an  accurate  check  on 
engineered  systems.  The  Velometer  has  a  range  from  20 
f.p.m.  to  :K)00  f.p.m.  or  6000  f.p.m. 

'Phe  Velometer  will  also  give  direct  readings  of  static 
pressure  in  ducts,  plenum  chambers,  or  pipes.  Registers 
pressure  loss  across  heater  and  filters,  friction  loss  at  ells 
and  deflectors.  Many  government  and  municipal  jobs  re¬ 
quire  Velometer  checking  be- 
^  fore  acceptance.  Every  air 

K  heating  and  air  conditioning 

engineer  on  the  job  can  save 
time  and  be  sure  of  peak  effi¬ 
ciency  of  the  system  by  Vel¬ 
ometer  testing. 

The  Velometer,  set  No.  3G 
recommended  for  commercial 
heating  and  air  conditioning, 
is  pric^  at  only  $194.00  in- 
eluding  a  sturdy  reinforced 

_  carrying  case.  Bulletin  No. 

2448  gives  complete  operating 
facts  and  various  types  of  jets 
and  accessories. 

ALNOR  INSTRUMENT  CO. 

Oivftion  of 

Illinois  Testing  Laboratories,  Inc. 

Rm.  S70,  420  N.  LoSnll*  St.,  CMcoqo  10.  III. 


Insulated  Copper  Tubing 

.\  heat  in.Hulated  copper  tubing  is  announced  by 
('olumbia  Technical  Corp.,  Woodside,  N.  Y.  Called 
ThermoTube,  it  is  designed  on  an  unique  principle  of 
heat  insulation.  A  polyvinylchloride  jacket  is  factory- 
extruded  over  the  copi)er  tubing  with  an  inner  profile 
of  star-shap<‘d  serration!*  The  tips  of  the.se  .serrations 


VcioMMtar  No.  3G 


re.st  on  the  copper  tubing  leaving  longitudinal  air- 
channels  which  act  as  insulation. 

Conventional  tubing  is  insulated  by  a.s.sembling 
lengths  of  insulating  material  over  it.  This  product, 
on  the  other  hand,  being  a  completely  integrated  in- 
sulatisl  copi>«*r  tubing  provides  the  following  advan¬ 
tages,  according  to  the  manufacturer:  Since  in.sula- 
tion  is  applied  at  the  factory  on-site  labor  co.sts  are 
virtually  eliminated.  Light  weight  in.sulation  as  the 
jacket  weighs  only  a  few*  ounces  per  foot  of  1-inch 
tubing.  It  is  suitable  for  continuous  use  in  tempera¬ 
ture  ranges  up  to  212  deg  F,  provides  unlimited  re- 
si.stance  to  cold,  will  not  .support  combustion.  Its  easily 
cleaned  jacket  can  be  furnished  in  different  colors. 
More  information?  Circle  Item  93,  postcard,  last  page. 


Alaor  lattrimiciit  Co. 

Di>)tl*ii  of  lllinoi*  Tnlint  Lahorilwirt.  Int. 
Room  S70.  420  N.  LoSollo  St.,  Chicaqo  10,  III. 
Rlodto  tond  Volomotar  Bullotin  2448. 


Compony 


Draff  Gage  Manifold 

A  draft  Kajfe  manifold  valve  for  pressure  boiler 
applications  hsis  been  added  to  the  fluid  system  sjx*- 
cialty  line  of  Republic  Mfjf.  Co.,  Cleveland,  Ohio. 

Cleaning  fly  ash  and  combustion  residue  from  draft 
gage  lines,  usually  an  unpleasant  job,  is  made  ea.sy, 
according  to  the  comi>any.  Disconnection  of  lines  is  not 
necessary.  The  unit,  singly  or  in  multiple,  is  i>erma- 


nently  connected  to  the  compres.sed  air  supply.  The 
gage  line  is  shut  off  during  blowing  off  of  the  draft 
line,  without  affecting  the  gage.  A  removable  plug 
I)ermits  zero  check,  and  the  calibration  of  in.struments. 
•Any  number  of  units  may  l>e  manifolded,  with  a  sejwi- 
rate  unit  for  each  i)ointer. 

More  information?  Circle  Item  94,  postcard,  last  page. 


Trapaioidal  Wafar  Coolar 

A  space-saving,  trapezoidal  sha|)ed  water  cooler, 
axailable  from  General  Klectric  ('o.,  Chicago  Heights, 
III.,  comes  in  wall  and  floor  models  which  mount 


flush  to  the  wall.  At  lea.st  six  inches  of  (dumbing  s|>ace 
l)ehind  the  unit  is  eliminated,  according  to  the  com- 
(Miny.  The  unique  sha(>e  is  to  (>ermit  drinking  from 
either  side,  as  well  as  the  front,  to  hel|>  keep  drinkers 
from  blocking  aisleways. 

Wall  units  can  be  mounttsi  at  any  height  alM>ve  the 
floor — an  advantage  for  .school  installations  where 
younger  children  r**quire  hm  units. 

Mora  information?  Circle  Item  95,  postcard,  last  page. 


LEADING  ENGINEERS  SPECIFY  A  MODERN  STOKER* 


Two  500  lb.  per  hour  Com- 
bustioneer  stokers  were 
installed  in  this  beautifully 
modern  Virginia  high  school 
after  coal  was  recommended 
and  Combustioneer  stokers 
were  specified  by  th6  lead¬ 
ing  firm  of  Hayes,  Seay,  Mat- 
tern  and  Mattern,  architects 
and  engineers. 


•COMBUSTIONEER  STOKER  INSTALLATION 
LORD  BOTETOURT  MICH  SCHOOL 
BOTETOURT  COUNTY,  VIRGINIA 


Architects  and  Engineers. 


HAYES.  SEAY,  MATTERN  AND  MATTERN 

ROANOKE.  VA  •  NORFOLK,  VA. 
WASHINGTON,  O.  C. 

vides  for  greatest  economy 
in  heating. 


Combustioneer  gives  auto¬ 
matic  firing  and  coal  pro- 


BITUMINOUS  COAL  EQUIPMENT.  INC. 

Indianapolis,  Indiana 
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Duct  Fon  Has  Removablu  Cone  Leak  Detector  Tope 


Gas  and  liquid  leaks  of  as  little  as  1/100  cc  per  hour 
are  said  to  be  detected  instantly  and  simply  with  Tec- 
Tape,  a  flexible,  adhesive-backed  tape  bearing  indica¬ 
tors  which  turn  a  stated  contrasting  color  on  exposure 
to  a  specific  sras  or  liquid.  Offered  by  Pyrodyne,  Inc., 


This  new  design  feature  makes  it  |)ossible  to  re¬ 
move  the  motor  or  fan  wheel  without  removing  the 
DeBotheziit  Hifurcator  from  the  duct.  The  removable 
cone  is  not  just  an  acce.ss  do«jr  but  the  entire  half  of 
the  cone  unbolts  and  comes  off. 

This  desiKti  will  be  esin-cially  advantaj^eous  for 
plants  usintr  duct  fans  to  exhaust  air  containing  abra¬ 
sives,  chemicals  or  other  materials  which  cau.se  exces¬ 
sive  w<*ar  or  corrosion  on  fan  blades. 


Ix)s  Anvreles,  Calif.,  the  tape  is  pre.sented  in  “wrap¬ 
around”  style  for  .system  connections  and  in  surface 
mountinvr  type  for  indication  of  random  fras  leakatre. 

TajH*  is  available  for  the  detection  of  anhydrous 
ammonia,  chlorine,  hydrojren,  hydraulic  fluids  per  MIL- 
H-560(>,  acid  fumes  and  many  of  the  other  jfa.ses  and 
fluids  common  to  aircraft,  missile  and  general  indus¬ 
trial  fields. 


A  duct  fan  desijrne<I  with  a  removable  cone  to  reduce 
maintenance  and  downtime  co.sts  is  introduced  by 
Dellothezat  Fans  Div.,  American  Machine  and  Metals, 
Inc.,  East  Moline,  III. 


More  information?  Circle  Item  96,  postcard,  last  page.  More  information?  Circle  Item  97,  postcard,  last  page. 


Thp  qos-fitrd  SCHOOIBOY  UNIT  VENTILATOR  (ombincs  rconomy  ond  (omiort  with  quietest 
operation.  1200  or  more  CFM;  completely  AGA  approved. 

For  all  the  focts  write:  TUCK-AIRE  FURNACE  COMPANY  2045  Evans  Avenue  •  San  Francisco  24,  Calif. 


THE  WESTERN  SCHOOLBOY 

The  Ultimate  in  Clossroom  Heotinq  &  Ventilotinq 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  SERTEMIER,  1960 


129 


High-Pressure  Steam  Control 

A  time  control  for  hijrh-pressure  steam  systems,  to 
extend  the  life  of  motorized  valves  and  eliminate  radi¬ 
ator  knocks  and  bumps  has  been  announced  by  Tork 
Time  Controls,  Inc.  Called  the  1977SKV’l,  the  unit 
pulses  open  motorized  valves  to  permit  gradual  entry 


of  steam.  U.se  of  the  control,  which  oi)ens  valves  at  a 
pul.se  a  minute,  .sa\es  the  co.st  of  modulating  motor 
valves,  the  company  states. 

Control  is  a  double-iK>le,  double-throw  .switch,  avail¬ 
able  with  Skip-A-Day  control  which  jK'rmits  omission 
of  operation  on  one  or  more  days  each  wwk  without 
altering  the  ma.ster  program. 

More  information?  Circle  Item  98,  postcard,  last  page. 


Office  ond  Industrial  Intercom 

An  all-transistorized  model,  called  Chief  Redi-Power, 
designed  to  overcome  high  noise  levels  and  to  provide 
complete  inter-communication,  is  introduced  by  Talk- 
A-Phone  Co.,  Chicago,  III.  It  is  designed  to  fulfill  office 
and  industrial  intercom  m^eds. 


The  \er.si»tile  unit,  a  compact,  attractively  hou.sed 
model  that  is  proi)ort ioned  like  a  tK)ok,  is  U*ss  than  thre«* 
inches  high  and  lies  fiat  on  a  desk.  It  is  self-com|K*n- 
sating  to  deliver  up  to  a  full  20  watts  of  iH>wer  to  all 
or  any  group  of  stations,  supplying  ample  volume  to 
each  station  when  call«*d  simultaneously  as  well  as 
individually.  Each  station  rweivt^s  its  pre-determined 
amount  of  volume  with  no  division  of  output  as  more 
stations  are  called  at  once.  R»*turn  .Hi)e«*ch  from  called 
stations  is  received  at  normal  room  volume. 

More  information?  Circle  item  99,  postcard,  last  page. 


^MINIMUM  RBIStAHCE 

1"° 


D«ck-Top  and  Rtcepfor  Unit 

A  complete  stainless  steel  one  piece  deck-top  and 
receptor  unit  is  introduced  by  Haws  Drinkint;  Faucet 
Co.,  Berkeley,  Calif. 

Designated  Series  2900,  units  are  formed  in  16- 
g&uge,  18-8  type  304  8tainle.ss  steel,  with  pre-formed 
edire.H,  rai.sed  and  rolled,  and  4-inch  back.spla.sh.  They 


Anti-Backdroft  Dampers 

A  back  draft  damper,  called  Drafstop,  has  been 
introduced  by  Airflow  Controls  Co.,  Minneapolis,  Minn. 
It  ha.s  flexible  blades  of  either  synthetic  rubber-coated 
Nylon  fabric  or  Teflon-coated  glass  fabric.  It  is  said 
to  be  whisper-quiet  in  its  operation  and  positive  clos¬ 
ing,  a.s  the  blades  cannot  stick  open.  Because  of  new 


are  5-fl  long,  2.'>-inches  front  to  back,  and  in.stall  easily 
on  prejKired  wood  framing.  Right  or  ^'ft  endsplashes 
are  available. 

All  joints  are  invisible,  with  no  lap  joints  or  solder 
seams,  and  decks  slope  toward  receptor  so  that  water 
drains  freely.  .\ll  undersurfaces  are  coated  with  heat- 
resistant  under.seal,  for  sound  insulation  and  condensa¬ 
tion  proofing. 

A  wide  variety  of  drinking  faucets  and  pantry  fau¬ 
cets  equip  this  unit  for  varied  school,  commercial,  and 
industrial  applications. 


design,  the  damiier  has  a  free  area  of  75%,  reducing 
pressure  drop. 

Units  are  available  for  either  low  velocity,  as  in  relief 
exhausting;  or  high  velocity,  as  in  power  exhausting. 


More  information?  Circle  Item  100,  postcard,  last  page.  More  information?  Circle  Item  101,  postcard,  last  page. 


28%  saved  on  installation 
11%  saved  in  construction  costs 

(BASED  ON  10.000  SQ.  FT.  BUILDING) 

VENTIL-AIRE  PACKAGED 

ROOF-MOUNT  AIR-CONDITIONING 
AND  HEATING  SYSTEM 

for  tingle  story  eommorcial  and  industrial  buildings 

V*nfil-Air*'t  •ir-cenditionin^  and  haatinq  lyttam  combinai  all 
tka  alamanH  of  built>up  tystamt  into  ona  compact  packaqa.  Air* 
conditionar,  air  coolad  condantinq  unit,  compratior  and  qat  or 
oil  Frad  Kaatar  ara  combinad  in  thit  linqla  oparatinq  unit.  Th# 
unit  it  dalivarad  raady  for  initallation— raquirinq  cuttinq  tmall 
opaninq  tkrouqk  roof,  connactinq  tkort  duct  to  cailinq  diffutar 
whicJt  it  tuppliad  and  tka  kook-up  of  alactrical  and  fual  linat. 

Tka  tyttam  tavat  valuabla  floor  tpaca,  monay  in  initial  cott, 
inttallation  and  maintananca,  and  dalivart  mora  coolinq  or  kaatinq 
par  dollar  of  oparation.  Hara  it  air-conditioninq  and  kaatinq 
at  itt  batt  for  tmall  and  larqa  inttallationt.  Availabla  in  S,  7'/2. 

10,  and  IS  ton  tiiat. 

Wrifo  for  illuitratod  litorafuro  and  cota  kttfories. 

VFNTII-AIRF  CORPORATION 

1  Lll  I  IL'fllllL  IBIS  Dacatur  St.  •  Brooklyn  27.  N.  Y.  •  VA  1*1630 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  SEPTEMBER.  1TB0 


News  of  the  Month 


2 


STAGE 

CONTROL 

OPERATION 
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MERCOID 

PRESSURE 

CONTROL 


MERCOID  DA-400  SERIES 

Pressure  Controls  ore  dual 
purpose  controls,  incorporat¬ 
ing  o  single  pressure  element 
operating  two  separate,  inde¬ 
pendently  adjustable  Mercoid 
magnetic  switches.The  switches 
may  be  used  for  multiple  cir¬ 
cuit  control  for  various  opera¬ 
tions  as  the  control  responds 
to  pressure  changes. 

For  example; 

•  Close  one  alarm  circuit  at  high 
pressure  and  another  at  low 
pressure  with  both  circuits 
open  over  operating  range. 

A  As  an  electrical  interlock  to 
open  one  circuit  as  pressure 
rises  above  and  the  second 
circuit  as  the  pressure  drops 
below  operating  range. 

•  To  provide  two-stage  control 
by  opening  or  closing  one  cir¬ 
cuit  on  a  rise  in  pressure  and 
the  second  circuit  on  a  further 
rise  in  pressure. 

AVAILABLE  IN 
17  PRESSURE  RANGES 

0-30'  VAC. 

TO  300-2500  PSI. 


Available  in  three  case  styles: 
General  Purpose  (NEMA  1) 
Weather-Proof  (NEMA  1A,  2,  3,  4) 
Explosion-Proof  (NEMA  7,  9) 

WKITi  FOR  RUUiTIN  NO.  II 


THE  MERCOID  CORPORATION 
4201  Belmont  Ave.,  Chicago  41,  III 


TEXAS  SCHOOL  COOLED 

I  ('ontiniied  from  p^iyf  10 1 

department,  library,  shop  and  some 
other  classrooms. 

Rarely,  if  ever,  will  all  areas  re¬ 
quire  coolitiK  at  the  same  time,  but 
provision  has  lH*en  made  to  make 
individual  areas  comfortable  when 
necessary  for  s|HTial  events.  By  in¬ 
stalling  air  handling'  apiwiratus  in 
all  zones  and  providing  space  and 
access  for  future  refrigeration  now. 
it  will  be  a  simple  matter  to  add 
more  coolinir  capacity  later  and  air 
condition  the  entire  sch«K)|. 


News  of  the  Month 


On  the  effect  of  water  Huluble 
corrosion  inhibitors  on  tanks  with 
side  oiHTiintfs,  44 '"o  of  the  dealers 
with  experience  in  this  respect  in¬ 
dicated  that  the  use  of  inhibitors 
was  beneficial:  9'"^  indicated  the 
reverse  and  47'p  of  those  reiK)rtinjr 
did  not  commit  thems«*lves  on  this 
I»oint. 

Fifty-seven  |K*rcent  of  the  deal¬ 
ers  rejHirtintr  have  use<l  water 
soluble  corrosion  inhibitors; 
do  not  use  inhibitors  and  7'c  did 
rmt  reply  to  this  question. 


pusnc  SEWED  AND  DRAW  PIPE 
APPROVED  FOR  USE  BY  FHA 

Plastic  sewer  and  drain  pits*, 
pnnluced  under  a  n**w  ('ommercial 
Standard,  now  nus't  the  rtHjuire- 
ments  of  the  Federal  Mousinir  Ad¬ 
ministration  and  is  suitable  for  use 
«>n  FHA-insur»-d  construction.  Al- 
thoutrh  plastic  pifx*  for  residerdial 
construction  has  been  considered  by 
FHA  for  several  years,  plastic 
sewer  piiH*  is  the  first  to  meet  FHA 
requirements. 

The  conditions  uixler  which  plas¬ 
tic  .S4*wer  pi|K-  may  be  used  are  de¬ 
scribed  in  FHA  I'se  of  Materials 
Hulletin,  rM-2*».  SjMsific  applica- 
ti<m.s  desi>rnat«Ml  in  the  FHA  Mul¬ 
let  in  covers  solid  plastic  .sewer  pi|H' 
for  hou.se  .sewer  cormections  and 
storm  drain  line.s,  as  well  as  js-r- 
forated  pi|s‘  for  foundation  ftKdiriK 
drains  and  .septic  tank  ab.sorption 
fields. 

The  .s|ss'ification.  coveritiK  plas¬ 
tic  sewer  pi|H-,  is  detait(*d  in  the 
Commercial  Standard.  f’S  228-60. 
.An  imi)ortant  change  in  the  sjM'ci- 
fication,  however,  is  that  the  crush- 
iiiK  strenjjth  to  m<*«*t.  FHA  rjsjuire- 
ments  has  raised  from  the  800  lb 
|K'r  linear  foot  in  the  Commercial 
Standard  to  1000  lb. 

All  .solid  plastic  pits*  u.sed  on 
FHA  construction  must  Ik*  marked 
as  follows:  name  of  manufacturer, 
diameter.  "Sewer  Piix*.  CS  228-60. 
.Minimum  Crush  1,000 3*  ft.”  Per¬ 
forated  pijM*  is  to  be  marktMl  in  the 
followintr  manner:  name  of  manu¬ 
facturer.  diameter,  and  “Drain 
Pipe,  CS  228-60,  Minimum  Crush 
600it  ft.” 


A  new  development  in  air  dynamics! 


A  NEW  FAN.  Today's  airfoil  centrifugal  fan  performance  in  a  new  space-saving 
shape.  Uses  less  than  half  the  installed  space  of  conventional  centrifugal  fans. 
Interested?  Watch  for  an  October  announcement. 

Our  new  space  saving  centrifugal  fan  and  catalog  will  be  available  in  October. 
Why  not  write  now  and  reserve  a  copy  of  the  catalog?  You  can  be  sure  if  it’s 
Westinghouse.  Sturtevant  Division,  Hyde  Park  36.  Massachusetts. 

Westinghouse 
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EXECUTIVES! 

.  Write  Today 
i  for  fRff 
XHeating  Savings 
I  Caieuiator  ^ 


WANSON 

CORPORATION 


Lewistown,  Pennsylvania 


Illinois  Tostinjr  l>;il»oratoru‘S,  Inr.. 
5(»  year  old  ("hicajro  manufacturers 
of  temiwralure,  air.  and  dew  indrit 
indicating'  and  controlliiiK  instru¬ 
ments;  iK>wer  supplies;  transtiucers 
and  related  apiuratus,  announce 
that  in  the  future  the  firm  will  he 
called;  Alnor  Instri’Mknt  Co.. 
Division  of  Illinois  Testing  Lah- 
ORA TORIES,  Inc.  The  address  at  420 
N.  I..:iSaIie  St.,  Chicatro  10,  Illinois 
remains  unchaniriHl.  The  new  name 
has  been  adopted  to  convey  more 
accurately  the  nature  of  Alnor’s 
production.  .  . 


A  request  on  your 
company  letterhead  will 
bring  you  our  time  saving 
calculator.  Tells  number  and 
size  of  heaters  needed  for 
different  areas.  Shows  dollar 
savings  —  typical  heat  loss 
calculations. 


The  all-new  Triangle  Valve  by 
U.  S.  Valve  &  Engineering  Co. 
is  a  combination  of  TWO  pre¬ 
cision-engineered  butterfly  valves 
in  a  flanged  T.  It  gives  perfect 
flow  control  in  C(X)ling  water 
systems  where  two  streams  flow- 
to  or  from  a  single  pipe. 

The  U.  S.  Triangle  makes  ob- 
stdete  —  in  initial  cost,  ease  of 
installation,  maintenance,  and 
general  operating  efficiency  — 
the  conventional  use  of  separate 
flanged  T  and  butterfly  valves. 
If  you're  using  or  considering 
use  of  a  T  and  2  butterfly  valves, 
a  U.  S.  Triangle  will  save  you 
money  and  do  the  job  better. 


WITH  THE  ENGINEERS 


.lames  H.  Cansdale  has  joiiuMl  the 
American  S(kicty  of  Heating, 
Refrigerating  and  Air-Condition¬ 
ing  Engineers,  Inc.  t.ASHRAE) 
as  a.ssistant  .secretary — public  rela¬ 
tions  and  fund  raising.  A  graduate 
of  Columbia  University,  he  was 
formerly  director  of  (tublic  rela¬ 
tions  for  the  International  Division 
of  (leneral  Electric  ('om{Kiny.  He 
lives  in  \Vesti»ort,  ('onn.  .  . 


U.  S.  TRIAN6LE  OFFERS; 

low  initial  cost 
minimum  maintenance 
easiest  installation 
choice  of  operators 
choice  of  seats 
longer  life 

locked,  no-thrust  shafts 
vibration-proof  construction 
in-line  repair  and  service 


Its  California  chapter  will  serve 
as  host  for  the  .54th  Annual  Meet¬ 
ing  of  Amfsucan  So('iety  of  Sani¬ 
tary  Engineering,  which  will  be 
held  in  San  Diejro.  Calif.,  with 
headquarters  at  the  U.  S.  Grant 
Hotel,  October  9-14,  inclusive. 

FMward  J.  Zimmer,  chief  plumb¬ 
ing  inspector  of  Chicaxo,  will  aitain 
conduct  the  Refresher  Course, 
which  w'ill  take  place  Sunday  and 
Monday,  Oct.  9-10.  The  Annual 
Meeting  se.ssions  follow  on  the  11th 
through  14th.  A  complete  social 
program  is  planned.  Meeting  co- 
chairmen  are  James  p].  Christie  and 
Ed  W.  Beale. 

Registration  fee  is  fifteen  dollars 
IK*r  man,  ten  dollars  for  ladies  and 
children.  The  Refresher  Course 
alone  may  be  attended  for  five  dol¬ 
lars.  Reservations  and  further  in¬ 
formation  are  available  from  Con¬ 
vention  and  Touri.sts  Bureau,  2nd 
Street,  San  DieRO,  Calif.  .  .  . 


Thermobloc  direct-tired 
worm  air  heaters  ore  mode 
in  o  complete  range  of  sizes 
for  every  industrial  need, 
from  200,000  Btu  hr  up  to 
1,250,000  Btu  hr.  They  ore 
self  contained  and  complete¬ 
ly  automatic,  using  gas  or  oil 
for  fuel.  Manufactured  and 
sold  in  36  countries,  they 
carry  UL  approval.  They  ore 
low  in  first  cost,  economical 
to  operate  and  give  years 
of  heating  satisfaction. 

Write  for  catalog  today 


^UNITED  STATES 
VALVE  &  ENGINEERING 

P.O.  Box  14015  Houston  21,  Texas 


I  Please  send  me  —  without  obligation  —  de- 
I  tailed  information  on  the  all-new  U.  S. 
I  Triangle  Valve. 


j  Company. 


Address 


Briefly  Stated 


Frkf)  S.  Dhhin  Asso('iATf^<,  Con¬ 
sult  intr  KiiRiiuMTs,  announce  the 
apitointment  of  Norman  I).  Kurtz 
as  enjriiHHTiiiK  administrative  as¬ 
sistant  to  the  iMirtners,  Fretl  S. 
Duhin  and  Harold  L.  Mindell.  Mr. 
Kurtz  will  handle  administrative 
matters  concerned  with  the  firm’s 
Krowinir  government  and  industrial 
practice.  The  firm  presently  has  of¬ 
fices  in  Hartford,  Ni'w  York,  Hos- 
ton,  St.  liouis,  Puerto  Ilico  and  the 
Virgin  Islands. 


NEW  REPRESENTATIVES 


MoDINK  .MANl’KACTlRINr.  COM¬ 
PANY,  Kacine,  Wis.,  announces  the 
apjsiintment  of  (I«*orRe  KnowIton  & 
Associatt‘s  as  its  Atlanta  territorial 
.sales  n*present;itives.  The  new’  firm 
hiiidisl  l>y  (leorirt*  \V.  KnowIton  will 
n*pies«*nt  the  complete  line  of  Mo- 
dine  heatinir,  ventilatinir  and  air 
conditioninir  etpiipment.  .  . 


\V.  K.  T**klenhur»r  &  .•\ssrHiati‘s, 
.'107  Hast  Fourth  Stns-t,  ('incinnati, 
Ohio  has  Imsui  apttointeil  .sal**s  rep- 
n*sentative  for  Hohn  heatirijr  and 
coolinjr  coils,  accord inir  to  Heat  in ir 
and  .Air  ('omiitioninjr  Department 
of  the  Danville  (Illinois)  Division 
of  HoMN  .Xl.rMIM’M  &  P.RA.SS  (’OR- 
PORATION.  .  . 


Your  best  investment  in  modern  air-handling  equipment!  New 
Aerovent  Air  Make-Up  Units  provide  clean,  fresh  air  in  winter 
or  summer;  help  maintain  uniform  temperature  levels  through¬ 
out  working  areas.  Used  as  filtered-air  supply  units  or  air  pre¬ 
heaters,  these  versatile  units  permit  heating  and  ventilating  sys¬ 
tems  to  operate  at  design  efficiency;  equalize  negative  pressures 
by  replacing  exhaust  air. 

Steam,  hot  water  or  gas-fired  models  in  sizes  18"  to  54"  (larger 
units  available  on  order)  for  capacities,  pressure  conditions  and 
RTU  ratings  to  suit  your  requirements.  Compact,  packaged  de¬ 
sign  for  roof  or  wall  mounting.  Other  assemblies  also  supplied 
for  exclusive  use  in  air  supply  or  air  heater  applications.  Why 
not  investigate  the  many  advantages  of  these  high-efficiency 
units,  today? 


I’.l'KN.'ion -  Sta<  ky  ( ' o r  por  a  t I o n 
arinounc»*s  the  a|ipoi  nt  merit  of 
Nel.son-Crumley,  Inc.,  a.s  srile.s  reji- 
re.sentative  for  its  Manufacture<l 
I’rcKlucts  Division  in  the  Richmond, 
Virginia  area.  Buenso<l-Stacey  re¬ 
cently  lat’ame  a  wholly-owned  .sub¬ 
sidiary  of  the  Aeronca  Manufac¬ 
turing  Company  of  Middletown, 
Ohio.  Ruen.scHr.s  headquarters  are 
in  New  York  City.  The  comiwiny 
ojM'rates  plants  in  Charlotte,  N.C., 
and  in  New’  York.  .  . 


SHAM  OR  HOT  WATER 

Furnithed  in  7  unit  orrongcmenli  in 
tiivt  24"  to  S4"  Copocilivt  from 
3.000  to  35.000  CfM  Roof  or  wall 
typ«i  for  all  requirements. 


GAS-FIRED 

Supplied  in  4  unit  orrongements  for 
roof  or  woll  mounting  Sues  36"  to 
34"  for  various  capacities.  BTU  rat¬ 
ings  and  pressure  conditions. 


Nelson  and  Small,  Incorporated, 
of  Portland,  Maine,  has  been  ap- 
IMtinUnl  distributors  of  A.  O.  SMITH 
f'oRP.  Perniaglas  dome.stic  and  com¬ 
mercial  water  heating  procluct.s  in 
the  state.s  of  Maine  and  New 
Hampshire  counties  of  Coos,  Graf¬ 
ton,  Carrol,  Belknap  and  Strat¬ 
ford.  .  . 


Write  for  new  Bulletin  880 


The  following  .sale.s  representa¬ 
tives  were  appointed  for  UIjOK 
cube  air  filters  by  Union  Carbide 


Ash  and  Brandt  Stroats 
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Briefly  Stated 


Development  Co.,  a  division  of 
Union  Carbide  Corporation,  New 
York  City:  Simon  P.  Sheerin  Co., 
Indianai>olis.  Ind. ;  Vern  C.  Hall 
Co.,  Cincinnati,  Ohio:  Thermal 
Products  Co.,  Cleveland.  Ohio;  F. 
R.  Foote  Co.,  Inc.,  Albany,  N.  Y.; 
Liirad  Industries,  New  York,  N.  Y. ; 
and  W.  J.  Sommers  Co.,  Inc.,  Buf¬ 
falo.  N.  Y.  They  are  accorded  ex¬ 
clusive  rijrhts  in  their  resi)ective 
territories.  . . 


Apiointment  of  Oilbert  Nellinan 
as  .sales  representative  for  Young 
Radiator  Co.,  Racine,  Wis.,  was  an- 
nouncHHl  by  the  comiKiny’s  Heatimr, 
Coolinjr  and  Air  Conditioning  Divi¬ 
sion,  Mr.  Nellijran’s  address  is  51 8S 
10th  Street,  St.  Petersburg.  Fla. 

BURGEONING  BUSINESS 

Plans  to  build  a  larjre  new  plant 
at  Eliziibeth,  N..I.  to  produce  its 
(tenetron  line  of  tiuorinated  hydro¬ 
carbon  refriirerants  and  aero.sol 
proiK'llants  were  announct*!!  by 
.M.lied  Cremk'ai.’};  (Iknkral 


CiiKMiGAL  Division.  The  plant  will 
be  built  on  a  site  at  its  KlizalMdh 
Works,  where  the  company  now 
produces  sulfuric  acid  for  indus¬ 
trial  consumers  in  New  York  and 
New  KtiRland  and  has  bulk  storage 
facilities  for  (lenetrons.  The  new 
facility,  the  company’s  third  such 
plant,  will  increa.se  over-all  capac¬ 
ity  by  more  than  a  third.  Other 
plants  are  at  Baton  Roukc,  I,.'i.  ami 
Danville.  III.  .  . 

Hydkotiikrm  1n»-.  has  enlar>red 
Its  manufacturinif  space  25',  by 
addition  of  a  new  wintf  to  the  plant 
l(H'ated  in  Northvale,  N..I,  Com 
l«iny's  jrrowth  is  .said  to  be  result 
of  jrrnwth  of  jras  as  a  heat  in ir  fuel 
and  the  acceptance  of  its  design  in 
hydronic  applications.  .  . 

Kntry  of  P.i  lova  Watch  Com¬ 
pany'.  I.\<'.  into  the  field  of  auto¬ 
matic  control  of  ehs-tric  radiant 
heating  was  announced.  .Ameru'AN 
Time  Prodccts,  Inc.,  a  wholly- 
owneil  subsidiary,  has  acquinsi  ex- 
clusivt*  ritrhts  to  priKluce  and  mar¬ 
ket  a  line  of  precision  automatic 
radiant  heatin»r  controls  develo|»ed 
by  the  Harry  .Alfred  .Mulvany  Lab¬ 
oratory  of  Berkeley.  Calif.  The  new 
units  will  be  manufactured  at 
.American  Time  Pnxluct.s’  plant  in 
WcKxIside,  N.  Y.  under  the  din*<-- 
ti*ui  of  .1.  N.  Heeil,  i>resident.  .  . 

On  .August  1  Ba.siian-.Mori.ey 
Company.  I,a  Porte,  Ind..  ceased 
manufacturing  water  heaters  un¬ 
der  the  Crane  Co.  brand  nanu*. 
directinjf  its  water  ht'atinir  manu¬ 
facturing^  and  distribution  activi¬ 
ties  exclusi\ely  to  the  company's 
own  P.asmor  brand.  This  chaiiK'e, 
announced  concurrently  by  Bastian- 
Morley  ami  CRANE  Co.,  is  in  ac¬ 
cordance  with  new  marketing' 
jiolicies  of  Indh  orjfanizations. 
Crane  supi>ly  branches  ami  Crane 
inde|H*ndent  whoh'salers  may  con¬ 
tinue  to  .stiK'k  the  former  Crane 
labeled  products  under  the  Basmor 
label. 

RECENT  APPOINTMENTS 

S.  W.  Brown,  President  of 
HI-PRK..S.S  Air  Conditioning  ok 
America,  Inc.,  New  York,  N.Y., 
announc.<>d  the  ap|s>intment  of  I.  B. 
S«‘cord  as  national  sales  manairer  of 
the  company’s  Commercial  and  In¬ 
dustrial  Division.  Mr.  Secord 
comes  to  Hi-Press  after  five  years 


lOWtST  COST  OriRATION  Oil ...  GAS .. .  Oil  t  GAS 


TODD  "S  AV-PAC 

FORCED  DRAFT-REGISTER  TYPE 
PACKAGED  BURNER  SYSTEM 

FX'LLYALTOMAncoRSEMi-AiTOMATic  .  ,  .  this  high  efficiency 
system  is  manufactured  in  a  wide  variety  of  si/cs  and  models, 
arranged  for  firing  steam  boilers  and  high  temperature  hot 
water  generators  of  all  types  up  to  the  equivalent  of  100,000 
lbs.  of  steam  per  hour.  Available  with  axial  flow  blowers  or 
centrifugal  blowers  fitted  with  electric  motor  or  steam  turbine 
drive  as  required. 

“SAV-PAO*  is  built  for  trouble-free  performance,  extra 
economy  using  all  grades  of  fuel  oils,  gaseous  fuels  or  com¬ 
binations  of  both.  Self-contained  unit  includes  register-type 
burner,  forced  draft  fan,  air-fuel  controls,  wiring  and  piping 
in  separate  enclosed  panels,  mounted  complete. 

/4/so  available  todd  roto-pac  fully  automatic  forced  draft 
rotary  burner  systems. 

Write  for  complete  details  and  specifications 


TODD 


SHIPYARDS  CORPORATION 

PRODUCTS  DIVISION 


Sales  and  Sarvic*  Departments:  Columbia  and  Halleck  Sts.,  Brooklyn  31,  N.  Y. 
Plant,  Sales  and  Service:  P.  O.  Box  9666,  Houston,  Texas 
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a«  national  sales  manager  and  sales 
and  application  engineer  for 
Drayer-Hanson  Air  ('onditioninjf 
Division  of  National-U.S.  Radiator 
CoriKiration.  He  will  be  in  charge 
of  the  company’s  new  sales  and  pro¬ 
motional  cam{>iii)fns  for  land-based 
applications  of  its  system.  A  leader 
in  the  marine  field,  and  now  tiein^ 
offered  for  industrial  and  commer¬ 
cial  u.se,  this  sy.sU'm  of  air  condi¬ 
tioning  is  one  in  which  the  treated 
air  is  distributed  at  hijrh  velocity 
throujjh  pre-fabricat«*<l.  small  di¬ 
ameter  pipin^r  instead  of  duct¬ 
work.  .  . 


S.  (’.  Deitrick  has  b«t*n  apiK)itited 
.sales  trainintr  director  for  the 
WESTisr.iiorsK  Ei-ktric  Corpora¬ 
tion’s  Air  CoNDiTiONiNd  Division 
at  Staunton,  V’a.  Mr.  Deitrick  will 
b<*  resi)onsible  for  traininir  the  divi¬ 
sion’s  distributors  in  the  applica¬ 
tion,  installation.  op<‘ration.  and 
maintenance  of  the  company’s  air 
conditioning  equipment.  Traininir 
courH«*s  w’ill  b«*  conduct**<l  at  the  di- 
vi.sion  and  in  the  field,  and  a  cor- 
resi)ondence  course  will  also  Im* 
made  available  under  a  new  train¬ 
ing  program.  .  . 


FEDERAL 

Humidity  Booster 


Boosts  humidity  to  the  perfect  comfort  level'' 

Every  hinnitlifier-cfiiiipix^cl  furnace  needs  a  Fctleral  Humidity 
Booster.  W  hen  warm  air  “dries  out”  durint;  prolonged  furnace  use, 
cvaix)rator-ty|X*  humidifiers  alone  can’t  do  the  job.  The  Federal 
Humidity  B(K)ster  brings  relative  humidity  to  the  perfect  “comfort 
level”  cuts  fuel  costs,  too.  H  _ 


J.  ().  Uo.ss  Enginkkrino,  a  divi¬ 
sion  of  Midland-Ross  Corj).,  New 
York,  N.Y..  n*cently  announced  the 
promotion  of  Kenneth  H.  .?ones  to 
.New  York  district  sales  manager. 
Mr.  .Jones,  who  was  previously  in 
charge  of  paiM*r  mill  .sales  in  the 
New  York  Office,  joined  the  Ross 
oriranization  in  1939.  .  . 


MATCH 

LINE 


EXISTING 

HUMIDIFIER 


FURNACE 


Three  managerial  chanjres  have 
been  announced  by  Amkrican  Air 
FII.TF31  Company.  I.nc.,  I»ui.sville, 
Ky. ;  Charh*s  S.  Stock  has  be«-n  ap- 
I>oint<*d  to  the  i)o.st  of  manager  of 
central  marketing,  res|)onsible  for 
the  formulation,  development  and 
coordination  of  the  over-all  policies. 
obj»*ctives  and  programs  for  mar- 
ketinir  all  AAF’s  products. 

SuccwslinR  Stock  as  Manager  of 
the  School  Air  Systems  Division  i.s 
Frank  K.  Platt,  formerly  A.ssistant 
to  the  ManaRer.  SAS  Division  mar¬ 
kets  Herman  Nelson  unit  ventila¬ 
tors  and  Kennard  Nelson  heatinR, 
ventilatinR  and  air  conditioninjr 
products  for  .school  classrooms  and 
other  educational  installations. 


Maintains  perfect  humid¬ 
ity...  AUTOMATICALLY! 

The  Federal  Humidity  Boost¬ 
er’s  heating  element  rests  in  a 
humidifier  pan.  It  cuts  in  auto¬ 
matically  at  a  predetermined  set¬ 
ting.  When  the  furnace  temixr- 
ature  is  reduced,  it  automatically 
cuts  out. 


Fast  sales— 
easy  Installation! 

The  sketch  above  shows  the 
ease  of  installation.  Complete  in¬ 
structions  and  mounting  tem¬ 
plates  are  included  with  every 
Federal  Humiditv  Booster. 


For  fast  sales  and  easy  extra  profits,  write  now 


for  complete  Information. 
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At  the  same  time,  A.  B.  Ullrich, 
Jr.,  has  been  named  Manaiter  of 
Enjrineered  Air  Sy.stems  Division, 
which  markets  Kennard  Nelson  in¬ 
dustrial  and  commercial  heating, 
\entilating  and  air  conditioning 
products.  .  . 

Fredric  R.  Cahn  has  been  elected 
director  of  sales  for  Allied  Metal 
Hose  Company,  Long  Island  City, 
N.Y.,  a  manufacturer  of  flexible 
metallic  hose,  tubing,  and  pipe  con¬ 
nectors.  .  . 

R.  P.  Stuntz  has  been  named 
manager  of  field  sales  and  L.  D. 
Chri.stie,  Jr.,  product  manager, 
technical  .sales,  of  The  Babcock  & 
Wilcox  Company’s  Refractories  di¬ 
vision.  New  York,  N.Y.  .  . 

J.  P.  Moore  of  WOLVERINE  Tube. 
Division  of  Calumet  &  Hecla. 
Inc.,  has  been  appointed  sales  rep¬ 
resentative  in  the  San  Franci.sco 
Di.strict.  covering  the  Pacific 
Northwest  area  with  headquarters 
in  Seattle.  He  will  concentrate  his 
selling  efforts  on  the  company’s 
copper,  copper  alloy,  and  aluminum 
tube  and  extrudtKl  aluminum 


shapes,  in  the  states  of  Wa.shing- 
ton  and  Oregon.  .  . 

Russell  Gray,  president  of  the 
newly  formed  CARRIER  AlR  CONDI¬ 
TIONING  Company,  Syracu.se,  N.Y., 
a  division  of  Carrier  Corporation, 
announced  the  appointment  of  ma¬ 
jor  department  heads:  Hermann  C. 
Hoffmann  has  been  named  general 
manager  of  the  Machinery'  and  Sys¬ 
tems  Ojieration.  Previously  general 
sales  manager  of  the  former  Ma- 
chinerj'  and  Sy.stems  Division,  he 
will  a.ssume  line  responsibility  for 
the  engineering,  production  and 
sale  of  larger  air  conditioning  and 
refrigeration  equipment. 

William  L.  .McGrath  has  been  ai>- 
pointed  general  manager  of  the 
Unitar>-  Equipment  Op<*ration. 
Prior  to  a.ssuming  his  new  post  he 
.ser\-ed  as  chief  engineer  of  the  for¬ 
mer  Unitary  F^quipment  Division. 
.Mr.  McGrath  will  be  in  charge  of 
activities  relating  to  the  design, 
production  and  .siile  of  .self-con¬ 
tained  air  conditioning  products. 

Allen  W.  .'sherman.  who  had  l>een 
director  of  i)ersonnel  administra¬ 
tion  for  all  Syracu.se  divisions  of 
Carrier,  will  b<*come  director  of 
personnel  for  the  new  division,  the 
largest  in  the  corporation.  In  addi¬ 
tion,  he  will  continue  to  ser\’e  as 


chairman  of  C^irrier’s  labor  negoti¬ 
ating  committee. 

Named  director  of  advertising 
and  sales  promotion  of  Carrier  Air 
Conditioning  Company  is  Theodore 
Skoglund,  formerly  manager  of 
marketing  .sen  ices  for  the  Unitary 
Equipment  Division.  .  . 

H.  J.  Potter,  manager  of  .sales 
for  Fieij)  Control  Division,  as¬ 
sumed  the  duties  of  sales  and  mer¬ 
chandising  manager  for  S|>artan 
Tool  Divi.sion,  another  division  of 
Congo  Engi nuking  Work.s,  Inc., 
.Mendota.  Illinois.  Hariy  Potter  is 
widely  known  in  the  plumbing  in¬ 
dustry.  John  V.  O’Brien,  a  .son  of 
the  founder  of  Spiirtan  Tool  Com¬ 
pany  continues  in  the  jwsition  of 
Product  Manager.  Conco  acquinsl 
the  Spartan  Tool  Comi>any  in  1959. 
The  divi.sion  manufactur«*s  a  com¬ 
plete  line  of  powen*d  .s«*wer  clean¬ 
ing  tquipment.  .  . 

Jack  Hunter  has  assumed  the  du¬ 
ties  of  .sales  engineer  in  East  I»s 
.\ngeles.  Calif.,  for  DUNHAM-Bush, 
I.NC.,  Hartford.  Conn.  Mr.  Hunter, 
a  graduate  of  the  University  of 
British  Columbia,  will  handle  sales 
of  air  conditioning,  refrigeration, 
heating  and  heat  tran.sfer  items  .  .  . 

.Appointment  of  Peter  L.  Quat- 
trochi  as  general  .sales  manager  is 
announced  by  Taco  HFJ^TERS,  Inc., 
Cranston.  R.  I. . . 

John  "Burt”  Jol>e  has  lM‘en  aje 
pointed  general  manager  of  JOHNS- 
.Manville  Industrial  Insumtions 
Division  at  New  York.  N.  Y.  Mr. 
Join*  succe(*ds  Don  L.  Hinmon  who 
has  relinquished  the  post  to  a.ssume 
the  newly  creat«*d  Office  of  .senior 
ojK-rating  vice-president  to  admin¬ 
ister  three  J-M  industrial  products 
Divisions.  . . 

The  Fafnir  Beari.ng  Company, 
New  Britain,  Conn.,  announced  the 
apj)ointment  of  Stanley  G.  Fisher 
as  general  sales  manager.  Mr. 
Fisher  was  formerly  vice  president 
and  general  .sales  manager  of 
Landers,  Frary  &  Clark.  New 
Britain  appliance  manufacturer.  In 
this  iKwition,  which  he  held  from 
September  1955  to  April  19fi0,  he 
directed  all  sales  and  Jidvertising 
activities  of  I.4inders  and  its  sub- 
sidiarit*s.  He  was  also  a  director  of 
the  com  pit  ny. 

Wilson  O.  Vaughn  has  been  ap- 
iwinted  manager  of  the  Baltimore 


YOU  SAVE  MORE  WITH 

FLCXnUST’HOSC 

Thousands  of  successful  in¬ 
stallations  prove  that  use  of 
Flexaust  hose  and  Portovent 
retractable  duct  with  metal 
duct  systems  lower  installation 
costs  —  but  there  are  other  im¬ 
portant  advantages 

Exceptional  obrocion  rotitlanco 
Corrosion  rocictonco 
Noito  obtorpiion 
Durability  under  heavy  flexing 
Provition  for  expaniion  and 
contraction 

Ea«y  relocation  of  hoods 
and  machines 

Made  of  high  quality  neoprene 
coated  fabrics  VA  to  36”  i.d. 

Write  today  for  full  details 

Di$triUutoT$  in  all  principal  eitita 

THE  FLEXAUST  CO. 

DEFT.  HV-t  100  PARK  AVE. 
NEW  YORK  17,  N.  Y. 
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district  of  Alus-(’halmers  Indus¬ 
tries  Group.  Mr.  VauRhn,  who  had 
been  a  sale.s  representative  in  the 
Richmond  district  since  1951,  suc¬ 
ceeds  G.  H.  Carden.  Mr.  Vaughn 
came  to  Allis-Chalmers  in  1949  aft¬ 
er  obtaininR  his  mechanical  engi- 
neerinjr  deRree  from  North  Caro¬ 
lina  State  ColleRe.  Mr.  Carden,  who 
ha.s  been  w'ith  Allis-Chalmers  since 
1930,  has  transferred  to  the  Rich¬ 
mond  district  as  a  sales  repre.senta- 
tive.  After  joininR  the  company  30 
years  aRo  he  served  successively  as 
a  .sales  representative  in  the  Buf¬ 
falo,  Syracu.se,  Baltimore  and  Wash- 
iiiRton  offices  before  becominR  man- 
uRer  at  Baltimore.  He  is  a  Rradu- 
ate  electrical  enRineer  of  Alabama 
Polytechnic  Institute.  .  . 


3  o  o  ""SPECIAL  FEATURE‘S  o  q 
o  ''INSULATED  TILT-UP  CONSTRUCTION'^  ( 

O  STARRING  C 

O  laykold  insulation  adhesive  c 

looooooooooooo 


Vernon  J.  Palmer  has  been  named 
vice  president  in  charRe  of  enRi- 
neeriiiR  and  development  for 
BRUNt»  (’0RF*<>RATI0N.  Milwaukee, 
Wis.,  manufacturer  of  automatic 
industrial  and  hou.sehold  water 
.HofteninR  equipment.  Mr.  Palmer 
joined  Bruner  in  1917  as  an  indus¬ 
trial  enRinwr.  He  later  became 
chief  enRineer  and  in  1958  was  ap- 
I>oint<*d  technical  director.  .  . 


Danville  Div.,  Bohn  Aluminum 
&  Bra.s.s  CoRp.,  Danville.  III.,  an- 
nounc»*d  the  followiriR  promotions: 
P.  G.  Kay.ser  to  manaRer  of  lleatinR 
and  CoolinR  Coil  Department  (he 
was  chief  product  enRineer  of  Air 
ConditioninR  Proilucts) ;  B.  VV’. 
Reid  to  .sales  manaRer,  and  F'rank 
Oreskobich,  .senior  application  enRi¬ 
neer,  al.so  of  the  lleatinR  and  Cool¬ 
inR  Coil  DeiKirtment;  and  W.  F. 
Foster  to  chief  pHnluct  enRineer, 
succe<»diriR  Mr.  Kay.ser.  .  . 


When  budders  applied  the  tilt-up  tcehnique  to  refrigerated  ware¬ 
house  construction.  Laykold  Insulation  Adhesive  was  a  “natural”, 
adhering  the  vapor  barrier  membrane  to  the  concrete  wall  panels. 
It  also  helps  hold  the  glass-fiber  blanket  insulation. 


Here's  the  way  a  I  ill-up  job  goes: 

1 .  Pour  wall  panel  on  fl(X)r  and  let  set 

2.  Spray  on  Insulation  .Adhesive  at  23  sq.ft. /gal. 
It  helps  cure  the  concrete. 

3.  Press  the  vapor  barrier  membrane  into  the 
set  Adhesive. 

4.  Tilt  the  panel  up  into  position  and  anchor. 

5.  Spray  Insulation  Adhesive  over  membrane  at 
23  sq.  ft.  gal. 

6.  Press  blanket-type  insulation  into  place. 

The  speed  and  ease  of  this  operation  underscores 
the  major  advantages  of  Laykold  Insulation  Ad¬ 
hesive:  Spray-applied  ...  coU ...  it  saves  time, 
equipment,  money ! 


Now  Available; 

a  15-minute,  color-and- 
sound,  16mm  motion 
picture  of  a  tilt-up  job. 

Ideal  for  employee 
groups  or  association 
meetings.  Write  for 
details.  No  charge, 
no  obligation. 


Robert  V.  .Main  ha.s  been  ap- 
|)oint(Hi  marketinR  services  man¬ 
aRer  of  Crane  (’o.’s  PlumbinR- 
HeatinR-Air  ConditioninR  Group, 
.lohnstown.  Pa.  He  wa.s  formerly 
.sales  manager  of  the  blower  divi- 
.sion  of  VikiriR  Air  Prcsluct-s,  Cleve¬ 
land.  Mr,  Main  is  one  of  the  origi¬ 
nators  of  the  Silver  Shield  jierform- 
ance  standards  for  the  heating  and 
air  conditioning  industry,  and  is 
one  of  the  organizers  of  the  "Mar¬ 
keting  (’ouncil”  for  the  National 
Warm  Air  Heating  and  Air  Condi¬ 
tioning  as.sociation. 


M  American  Bitumuls  &  Asphalt  Company 

320  MAnKET,  SAN  FRANCISCO  20.  CALIF.  Atlanta  8.  Ga.  Portland  8.  Ore. 


.  Perth  Amboy,  N.  J.  Mobile,  Ala.  Oakland  1,  Calif. 

Baltimore  3.  Md  St.  Louis  17.  Mo.  Inglewood.  Calif. 

*  Cincinnati  38,  Ohio  Tucson,  Ariz.  San  Juan  23,  P.  R. 
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GREAT 

THINGS 

HAPPEN 

WITH 


^'^APEXTRO’S  NEW 

«.c.s  ''x^vjwt-Atieg," 


.»hs 


RADIANT  HEAT 


Hui, 


^ln, 


>fs 


CONTROLLED-AREA  SPOT  HEATING 

HIGH  ENERGY  INFRA-RED  EMITTER  — WITH  FUSED 
QUARTS  ELEMENT  GIVES  INSTANT  WARMTH 


COMPACT.  HIGHLY-DECORATIVE  FIXTURES  TO  EN¬ 
HANCE  ANY  INTERIOR  EXTERIOR  DECOR 


DUAL  USE,  COMFORT  OR  H  E  AT- PROC  ESS  I  N  G 
OPERATIONS 

MNaBaRRaRMHMBraAMMMHIMBaaMUBC'. fRMMM 

HIGHER  HEAT  EMISSION.  HIGHER  HEAT  TRANS¬ 
FER 

CEILING.  WALL  OR  PORTABLE  WALL-HANGING 
MOUNT  TYPES. 

BASED  ON  PROVEN-PRACTICAL  EUROPEAN  CON¬ 
CEPT  —  U.L.  APPROVED 


BOOK  REVIEWS 

Publications  abstracted  in  this  department 
should  be  ordered  direct  from  publisher. 

THERMAL  ENGINEERING 

Therrmil  EnKinetTinK  ha.s  bt*pri  written  a-**  a  text¬ 
book  to  serve  as  an  introduction  to  thermodynamics, 
fluid  mechanics  and  heat  transfer.  The  authors,  all 
memlH*rs  of  the  faculty  of  Purdue  University  are: 
Harr>'  L.  Solberfr,  associate  dean  of  enjrineerinK; 
()r\ille  r.  Cromer,  profes.sor  of  nu‘chanical  enKineer- 
injr;  AIIkti  R.  S|Nildin»r,  head,  deiwirtment  of  fresh¬ 
man  en}rine«*rinK.  It  is  an  outjrrowth  of  Klementarj’ 
Heat  Power,  by  the  .siime  authors,  the  first  edition  of 
which  was  published  in  1946. 

The  text  is  arranged  in  14  chapters  and  an  apiM'iulix 
and  the  subject  matter  co\ers  matter  and  enerKy,  ther¬ 
modynamic  properties  of  fluids,  fuels,  internal  com¬ 
bustion  enjrines,  fossil  fuel  bumintr  equipment,  nuclear 
reactors,  heat  transfer,  steam  Keneration,  heat  ex- 
chanKers,  mechanical  itjuipment,  iK)wer  plant  cycles 
and  mechanical  refrigeration. 

Thermal  Engineering  is  by  II.  L.  S(tlber(j,  <).  C. 
Cromer  and  .4.  R.  Sp<tlding.  Cloth  bound,  6  r  9  inches, 
6^3  pages.  Published  by  John  Wiley  <t  .Sons,  Inc.,  HO 
Park  Are.  S.,  Xew  York  16,  S.  V.  Price,  $9.50. 

Weldi.n'g  Aluminum  and  Aluminum  Alloy  Pipe— 
Recommended  Practices  for  (las  Shieldcnl  Arc  WeldinR 
of  Aluminum  Alloy  Pijn*  has  lH*en  i.ssued  by  the  Ameri¬ 
can  Weldinjr  Society  as  AWS  1)10.7-60  and  was  pre- 
pjired  by  the  AW.'^  Committee  on  Piping  and  TubinK- 
The  practices  cover  welding  proct*sses  and  equipment, 
weldinjf  preparation,  weldinir  t«*chniqu<*s  and  heat 
treatment.  American  Weldini^  Society,  33  \V.  39th  St., 
New  York  18,  N.  Y.  Price,  $2. 


INSTALLS  RIGHT  TO  EXISTING  CONDUIT  WITHOUT 
STRUCTURAL  CHANGE 

ECONOMICAL.  HIGHLY  EFFICIENT.  SAFE 

THERMAL  SHOCK  RESISTANT:  ATTRACTIVE  PRO¬ 
TECTIVE  GRILLE 

3  FIXTURE  SIZES:  ID  MODELS 

—— — aMT-  .nr* 


'INFRA-MITE'  LOOKS  LIKE  THIS 


IS  AVAILABLE  LIKE  THIS: 


Stockpiled  across  the  at  ion 

by  Apextro  sales  agents 


APEXTRO 

PRODUCTS  CO. 

DIVISION  PENDLETON 
TOOL  INDUSTRIES.  INC. 


1821  N.  CASTLAKC  AVC.  LOS  ANCCLES  21,  CALIF. 


Water  Cooling  Towers  NP'PA  Standard  214  on 
Water  CoolinK  Towers  has  lM*en  issue<l  by  the  National 
Fire  Protection  A.s.sociation.  The  Standard  covers  such 
details  as  location  and  construction,  electrical  equip¬ 
ment  and  wiring,  fire  protection,  maintenance  and 
allied  details.  National  F'ire  Protection  As.sociation, 
60  Batterymarch  St.,  Boston  10,  Ma.ss.  Price.  40  cents. 

New  Methods  ok  Heating  Buildings— One  of  the 
proRrams  of  the  Building  Res<>arch  Institute  F*all  Con¬ 
ference,  November,  19.59,  was  de^’oted  to  New  Methods 
of  Heatin^r  Buildings.  Publication  760  of  138  pa^es  is 
now  available  and  this  co.itains  all  the  pai)ers  and  dis- 
cu.ssions  that  were  pre.sented  at  this  mwtinR.  Publica¬ 
tion  Office.  National  Academy  of  Sciences — National 
Research  Council.  2101  ('onstitution  Ave.  N.W.,  Wash¬ 
ington  25,  D.  C.  Price.  $5. 

Applications  oe  Atomic  Kner<;y — An  80-paRe  re- 
I)ort  on  The  Community  Imi»act  of  Peaceful  Applica¬ 
tions  of  Atomic  F^riersry  is  the  result  of  a  study  made 
by  the  American  Munici{>al  A.s.sociation.  It  deals  with 
the  fieaceful  uses  of  nuclear  materials,  standards  and 
requirements  controlling  the  u.se  of  nuclear  materials. 
Offices  of  Technical  Sendees,  Department  of  ('om- 
merce,  Wa-shington  25,  I).  C. 
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WHAT  READERS  SAY 


Electric  Heating 

Kditor,  Air  Conditioning,  Hkating  and  Ventilating 

The  July  1960  R<*ferenco  Section  "Design  and  Appli¬ 
cation  for  Electric  Heat”  overlooks  certain  facts  which 
materially  affect  the  picture  presente<i.  As  quite 
often  happens,  it  is  not  so  much  what  was  said  as 
what  was  left  unsaid  and  what  was  insinuated  that 
can  lead  to  erroneous  conclusions. 

The  suffRestion  that  higher  and  higher  humidity 
levels,  as  such,  are  desirable,  cannot  be  substantiated. 
Excessively  tijfht  construction  and  heavy  insulation 
(required  to  keep  oi>eratinR  co.sts  from  liecominpr 
a.stronomic)  create  .severe  humidity  problems  within 
the  home.  This  can  lead  to  rottinR  of  wood  sills  of 
doors,  and  windows  in  addition  to  the  discomfort 
cau.sesl  by  the  hiirh  humidity.  The  electric  heatinj? 
|)eople  themselves  recoynize  the  severity  of  the  prob- 
l<‘m:  at  the  recent  NEMA  sjwn.sored  F]lt‘ctric  Heating 
Kxi)osition,  considerable  attention  was  Riven  to  the 
installation  of  humidistat-operated  exhaust  fans  as  a 
first  step  to  controllinR  runaway  humidity  levels. 
Deodorizers  may  al.so  Ik*  n>quired  to  control  otherwi.se 
objectionable  odor  levels. 

The  elimination  of  all  means  of  obtaininR  fresh  air 
in  the  home  is  a  step  backward  in  home  comfort,  not 
a  step  forward. 

Safety  is  another  prime  tarRet.  Yet,  nationally 
reroRniz«‘d  orRanizaitlons  havinR  a  Rreat  interest  in 
fire  safety,  in  their  tabulations  of  the  cau.ses  of  fires 
and  the  attendant  dollar  lo.s.ses,  have  consi.stently 
shown  the  facts  to  be  quite  opposite  to  the  claims  of 
the  electric  heatinR  people.  The  Ras  industry’,  by 
dint  of  its  owm  internal  activities  and  the  cooperation 
of  local  authorities,  is  able  to  exert  a  much  Rreater 
deRree  of  control  over  Ras  equipment  and  installations. 
,\s  a  result,  we  find  the  Ras  indu.stry  near  the  bottom 
of  the  list  of  fire  cau.ses  and  fire  damaRe. 

"Heat  only  when  and  where  ne<‘ded”:  this  is  billed 
as  a  hiRhIy  desirable  characteri.stic  of  electric  heatinR. 
Actually,  this  is  little  more  than  a  notice  to  the  user 
that  Rreat  care  mu.st  be  exerci.sed  in  his  home  to  pre¬ 
vent  the  heatinR  bill  from  becominR  an  unbearable 
burden.  True  flexibility  of  a  heatinR  sy.stem  requires 
that  the  home  be  maintained.  throuRhout,  at  reason¬ 
able  temperature  levels,  at  rrnnonnble  cost.  ReturniriR 
to  room-by-room  heatinR  is  little  better  than  re.sortinR 
to  Rrandfather’s  fireplace  in  every  room.  By  no  stretch 
of  the  imaRination  can  this  be  called  "modern  heatinR.” 

Rooms  adde<l  in  the  future  will  require  heatinR. 
Provision  for  the  additional  heatinR  requirements  must 
be  made,  either  in  the  form  of  extra  capacity  in  the 
furnace  or  in  a  larRer,  heavier  duty  electrical  service 
connection.  Extremely  heavy  u.se  of  electricity  m,ay 
result  in  the  installation  of  electrical  demand  meters 
and  the  imiK>sition  of  demand  charRes. 

.Maintenance  costs  of  heat  pumps  have  not  yet  been 
establi.shed  with  any  siRnificant  doRree  of  reliability 
or  acceptance.  Service  contracts  are  Renerally  avail¬ 
able  from  the  equipment  manuf.acturer  much  as  oil 
burner  .service  contracts  are  available  from  local  oil 


flame- 
resistant 
tape  use 


When  you  need  a 


Aa^  ductape 


Flame-ResLstant  Arno  Ductape  complies  with  all  build¬ 
ing  ccxles  that  require  the  use  of  fire-resistant  duct  tape. 
It  continues  to  hold  firmly  at  temperatures  of  350-400 
deg.  F.  Even  at  higher  temperatures,  while  subject  to 
charring,  it  will  not  support  flame.  Of  course,  it  meeLs 
AS'FM  standards. 

Like  all  other  Arno  Tapes,  it  sticks  instantly  and  does 
not  dry  out  or  lose  its  grip. 

Seal  all  ducts  with  Arno  Ductape.  Use  Flame-Resistant 
Ductape  where  extra  fire  protection  is  needed. 

ADHESIVE  TAPES,  INC. 

H'affkiM4se\  at  York^  Hriroit,  4t/anta.  Minneapttiis,  Ft.  H'orth 
anj  /.Of  Angriex.  SaUi  offurt  in  ofhrr  prim  ipa/  citirs. 


ARNO  AOHISIVI  TARIS,  INC. 

Dr.  Sthoir*  Adh.tiv.  Tap.t  Division 
4104  Ohio  StSMl,  Michi9an  City,  Indiana 
I’lcise  send  me  a  free  15-ft.  sample.  □  Flame-resistant,  □  Non  flamc- 
rcsisunt.  I  am  a  □  jobber,  □  Contractor. 

Nomo 

CoNipahy 

Stroot 

City _  Stoto  _ 

mANUfACTUteHS  AGINTS  WANTCD  FOR  SEIFCTEO  AREAS 


AIR  CONDITIONINO.  HIATINO  AND  VINTILATINO,  SIPTEMIIR.  ItiO 
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^  or  Flame 


Division,  Inc.j 


dealers.  Ixxral  distributors  of  heat  pumps  have  not. 
as  yet,  generally  thouKht  it  desirable  to  take  on  the 
service  problem.  On  the  other  hand,  almost  all  of  the 
Ras  companies  in  the  country  provide  tras  service 
frt*e  or  at  cost. 

Finally,  the  standard  arprument  of  fuel  prices  and 
the  future  is  brought  in.  As  a  partial  supi)ort  for 
their  claim  that  time  is  on  their  side  with  respect  to 
the  cost  of  Ras  and  other  fuels  (deroRatorily  lumped 
toRether  as  “fo.ssil  fuels”),  they  pre.sent  FiRure  3. 
While  F'iRure  .I  is  duly  offered  as  fact,  it  is  in  truth,  a 
combination  of  fact  and  fiction.  Basic  data  of  the 
Bureau  of  I,abor  Stati.stics  are  Riven  for  Ras,  coal, 
and  oil — but  the  data  of  the  Edi.son  Electric  In.stitule 
is  Riven  for  el«*ctricity.  This  is  unfortunate,  liecau.se 
the  BLS  it.self  collects  the  necessary  data  for  elec¬ 
tricity,  ju.st  as  it  does  for  the  other  fuels.  One  is  l»*d 
to  wonder  what  was  the  reason  for  the  chanRe  of  data 
source.  Surely,  if  the  BI.»S  is  a  Rood  source  for  data 
for  Ras,  coal,  or  oil  data,  it  must  .similarly  be  a  ro<m1 
source  for  electric  data. 

When  reference  is  made  to  the  readily  available 
BI>S  data,  it  is  found  that  the  cost  of  ehn’tricity  has 
risen  9.H^  since  the  ba.se  |K*riod  ...  as  opposed  to  the 
claimtKl  nnluction  shown  in  P'iRure  .1.  The  facts, 
therefore.  thorouRhly  discredit  the  claim  that  a  down¬ 
ward  trend  exists  in  electric  prices  while  nil  other 
prices  are  risinR.  In  addition,  it  should  Ik*  jointed 
out  that  the  indices  used  do  not  indicate  the  absolute 
levels  of  costs — the  indices  only  reflect  the  deRree  of 
chanRe  for  a  Riven  fuel.  The  comjvarison  of  costs 
should  not  b«*  ))a.sed  on  a  compari.son  of  indices. 

The  article  further  states  that  the  BI.»S  data  can 
be  u.sed  to  show  a  trend — implyinR  that  they  can  pre¬ 
dict  fuel  prices  in  the  future.  The  BI..S  data  are  not 
intended  for  this  pur[)o.se  it  is  merely  a  retK>rtinR 
device.  ProjectinR  data  of  this  typ«*  is  of  dubious 
value.  Even  if  this  practice  of  projectinR  were  valid, 
it  “may  not  In*  applicable  to  one  |>articular  area”  to 
quote  the  authors.  Each  area  has  a  separate  but 
definable  situation,  and  should  not  be  tied  into  com- 
I>osite  and  .synthetic  national  averaRes. 

The  alleRation  that  the  electric  jiower  industry  can 
continue  to  n“duce  its  costs  of  Reneration  and  i»f»wer 
transmi.ssion  indefinitely  and  at  the  i»ast  rate  is  un¬ 
founded  The  tremendous  strides  forward  in  steam 
plant  desiRn  and  hiRh  voltaRe  transmission  lines  have 
sharply  cut  the  cost  of  ele<-tricity — but  the  efficiency 
Rain  which  can  still  Im*  expected  is  a  small  jwr- 
centaRe.  The  “sponRe”  of  improved  efficiency  has 
nearly  been  wrunR  dry! 

W’.  Roger  Snrno 

Annixtant  Vtilizntion  Engineer 
Amerirnn  Gan  Annocintion. 

Seir  York,  N.  Y. 


^THAT'S  THE  ONE...™ 

PbwerFl^^ 

HAS  THE  RIGHT  BURNER 

V  for  most  applications  _ 


One  sinple  source  of  burners  for  most  every  applica¬ 
tion — that’s  what  Power  Flame  offers  you!  In  the 
fact-packed  Power  Flame  C'ataloRue,  you’ll  discover 
a  complete  ranpe  of  models  and  sizes  in  atmospheric 
burners,  power  burners  and  combination  burners.  All 
desiRned  for  lowest  installation  and  maintenance 
costs ...  all  “torture  tested”  for  hiRhest  efficiency 
and  dependability.  Hot  idea:  Next  time,  consult 
Power  Flame  first! 


With  no  metal  parts 
in  the  heal  rone,  costly 
maintenance  is  Mimi- 
nated  Wide  range  of 
burner  sires  available, 
from  ?00.000  to 
12.000.000  BTU. 


U-400  Series 

(vertical  flame)  fires 
ALL  types  of  tirebox 
boilers. 


GV  Series  (horizontal  flame) 
for  firebox  and  scotch  marine  boilers. 


Write  today  for  complete  literature,  information 
and  .specif ication.s  on  THORO-MIX  Gas  Burners; 
al.so.  Ret  all  the  facts  about  POWER-FLAMFi  Run 
type  and  .spread  type  burners,  and  COMBI-MATIC 
dual  fuel  burners. 


Energy  Consumption  of  Building  Heating 
Editor,  Air  ('onditioning,  Hkating  and  Vkstilating 
We  are  writinR  you  in  reRard  to  an  article  entitled 
“All  Weather  Comfort  Standard”  in  the  May  is.sue  of 
your  maRazine.  We  know  that  one  of  the  primary 
responsibilities  of  a  maRazine  such  as  yours  is  to  rejiort 
> Coneluded  on  page  Hi) 


r 

High  [ 
Temperai'^^® 
Water  ^ 
Systems 


PRINCIPLES,  DESIGN  AND 
OPERATION  OF  HIGH 
TEMPERATURE  WATER 
SYSTEMS 

ThiK  IxNik  roiitaiiiH  orifiinal 
(lata  iiM‘(|  ourrrfdifiiny  in  arttia’ 
ryMi'iiia.  TahIcK,  f'raphft,  photo- 
grapliH  and  dpi'rifirationK  an  a 

working  giiidr;  let  you  lM*nefit 
from  the  aiithor'a  cxtcnAivo  know!- 
(•(Igc  and  cxpcricnrc, 

CONTENTS 

AfKantagra  of  HTW 

*  I'lirrmal  Properlirn  of  Water 

*  Some  l>e(»ign  CimniderationH 

*  Preaaurixing  the  SyMem 

*  Hoilem  and  Kxpanaion  Tanka 

*  ( Controlling  the  System 

*  System  Cireulation  Pumps 

*  Valves 

*  Piping 

*  Proeess  Heating 

*  Spare  Heating  with  HTW 

*  Applieations 

*  Designing  a  Typical  System 

*  Appendix 

224  Pages,  109  Illustrations.  $6.50 

To  order  rirrle  letter  W  on  llie  post- 
rard.  next  to  last  page. 


CLASSIFIED 

ADVERTISING 

Sold  at  tl2  per  column  inch. 


WANTED 
CHEMICAL 
OR  MECHANICAL 
ENGINEERS 

One  of  the  world's  largest 
pharmaceutical  companies  has 
available  varied  and  challenging 
assignments  In  Plant  Engineer¬ 
ing.  About  five  years'  eiperi- 
ence  required  in  the  process  in¬ 
dustries.  Applicants  should  be 
capable  of  assuming  full  re¬ 
sponsibility  for  project  design 
and  coordination.  Knowledge  of 
construction  methods  and  chem¬ 
ical  maintenance  desirable.  If 
qualified,  please  send  resume 
to: 

FtrionntI  D»parhti«nt, 

PARKE  DAVIS.  Detroit  32,  Midi. 


WANTfD 

Craituato  %l-rh*iilcal  Eiiiln.vr  riprnmcrd  tn 
•inun  trap,  irmpvraiiirr  r,«ulai<>r  u><1  hratlnc 
•pxrtaltiM  iImIcii  an<l  Arid  appliratKm  Kip-rl 
In  bantln,  priK-r««r«  and  pim-r  p  pine  kn  ml 
rdca  lUnlrabl^  (.nratKai  (laatrm  (flddla  Atlanllc 
Hiaim  Wrila  IV’t  »7,'>.  Air  rmdlUi^iInc.  M-atln; 
*  Vmlllatlnt.  M  W.Hth  Hi..  Nm  Ynrk  IS.  N  T 


RIPIISINTATIVIS  NfIDID 

la«.ltnt  manufarturar  nand*  a<craii«l<a  ula«  rrpra 
aantatitaa  fiir  aalart  tarr.trvlaa  ti>  hai>«11a  priiflTabla 
Him*  of  parkafait  bo-lara,  arotrh  marina  tMMlara, 
flra(ir,i  btAlara.  Wtirld  fanMiii.  nania  b'and  l*arka.l 
t>T  nalinnal  adaarllainx  I’lraaa  rapir  l*«  IP>i  9Ta, 
Air  ('•nditlonink.  Ilratinc  and  Vmillallnc. 
Worth  Hiraat.  N<o»  Yiolt  11.  N  Y  rliing  aumplrta 
datalla.  Rapliaa  rtaifldantial. 


WANTID  ISTIMATOR— SHUT 

Compptant  in  Ganaral  $ha«(  Mafal  Ettimat- 
Ing,  Salat,  tkatchinq;  aicallant  opportunity, 
•alary  commanturata  with  ability.  Only  aipari- 
ancad  naad  apply.  Hamminqar  Co.,  S3  Roma 
St.,  Nawark,  N.  J. 


MANUPACTURIRS  AGtNTS 

An  attabllihad  aianataetnrar  with  2S  yaait  aiparl. 
'•nea  pradacint  vantllatinf  aaaipaiant  !•  lookint 
tar  manatartarar't  aaanti  In  many  tratian*  at  thr 
raantry  to  tail  thair  na«  lint  at  Induttrlal  tani 
Tha  prodact*  Ineluda  tklal  daw  and  tubaaiial  tan<. 
bath  diraat  and  bait  drhran,  and  powar  roal  van- 
tllalart. 

Plaaia  raply  Bai  PI4.  Air  Candltlanlnf.  H-atinp 
A  Vantllatinp.  •!  Worth  8t..  Na«  Vark  ll.  N.  V. 


rRINTEI*  PirRMn  arallabl.*  for  Immadiala  ahlp 
mnnt.  Ilaailnr  A  oil  bumrr  niatrnal.  form, 
hurnrr  arnica  rarord  carda.  arrrlra  order  fortii'.. 
■naparllun  Inf'amatlcm  fia-m.  auraav  ahiai  and 
<ahrm.  Alan  can  auppit  KI'RVER  HERVK'E  form 
In  a  pan  KZE  RNAI*  «r1ih  3  oarbnna  In  aarh  art. 
lino  acta  Imprlnta.!  aith  rour  nama,  a<ldna>. 
and  lalaphona.  emit  $20  40  Rend  for  aamplra  n< 
id>ll(atl>m  Wrlla  l>r^.  AO.  Ilaaraa  I>a>  Hyatciiia. 
3$  .10  .%ath  fit..  Wiaalalda  Ti,  N  Y 


High  Quality  BRONZE 
Trouble-Free  ACTION 


WITH 


Coeipletely 

SeheitfsiUe 


PUMPS 

••ea. 


M*d«l  109 

HIGH  QUALITY 
BRONZE 

ProvifJes  corrosion-resistant  protection; 
all  exposed  working  ports  ore  top  qual¬ 
ity  bronze  except  for  plastic  screen. 

TROUBLE  FREE 
PERFORMANCE 

Engineered  for  trouble-free  sump  serv¬ 
ice,  Kenco's  Model  1  09  has  o  smooth 
plastic  screen  that  permits  passage 
of  laundry  lint  and  stringy  material 
without  catching  or  clogging  on  the 
sharp  edges  of  perforated  metal  or 
cost  screens  of  ordinary  pumps. 

Compact 
Easy  to  hide 

•  under  the  floor 

•  out  of  the  woy 

•  out  of  sight! 

EASIEST  To  Install! 

•  No  floats  to  adjust 

•  No  rods  to  foul  up 

•  No  water  level  worries 
Just  plug  it  in  any  1 1  5-v. 
outlet,  connect  discharge 
pipe  and  it's  ready  to  go! 

A  SKUA 

Your  Wholosalmr! 
Comptmt*  Lift*  —  600  to  6000  GPU 


KENCO  PUMP 

Division  of  The  Amer.cjn  Crucible  Products  Co 

1305  ObeHin  Avenue  •  Lorain,  Ohio 
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Shown  abovt  art  a  ftw 
of  the  varioot  tyfct  of 
Indirect  Watte  Mccp- 
ton,  FbrmI  Drains,  and 
Floor  'N'  Fnnncl  Drains 
made  by  lay  R.  Smith. 


CHAW  CAtCIftS 


COMBINATION 

INDIRECT  WASTE  RECEPTOR 
and  FLOOR  DRAIN 

In  most  every  building  there  are  many 
places  where,  in  accordance  with  code, 
the  waste  pipinK  from  DrinkinR  h'oun- 
tains,  .  .  .  Air  Conditioners,  .  .  .  Re¬ 
frigeration,  .  .  .  Kitchen  and  Food 
Handling  Equipment,  must  be  dis¬ 
charged  indirectly  thru  an  air 
into  the  draina(;e  system. 

For  these  jobs,  and  others  requiring 
indirect  drainage,  such  as  Hospital 
Laboratory,  and  Laundrj'  Equipment, 
etc.  Jay  R.  Smith  manufactures  a 
broad  line  of  Indirect  Waste  Recep¬ 
tors,  .  .  P'unnel  Drains,  .  .  .  and 
Combination  FlfKjr  ‘N’  F'unnel  Drains 
that  make  it  “PLUMB  EASY”  to 
Specify  and  Install  an  Indirect  Recep¬ 
tor  Drain  that’s  .  .  .  jimt  right  for 
every  application. 


f Concluded  from  page  H2) 

on  the  activitie.s  of  the  industry.  In  .spite  of  this,  there 
are  times  when  some  of  your  readers  are  bound  to  think 
that  your  reporting  extends  itself  to  endorsement. 

If  you  will  carefully  examine  the  factors  shown  in 
Table  I  of  the  “All  Weather  Comfort  Standard,”  it  is 
apparent  that  electrically  heated  homes  in  Florida  and 
Minne.sota  take  approximately  the  same  thickness  of 
in.sulation.  This  proposed  standard  would  certainly  .sell 
a  lot  of  insulation,  but  it  is  not  ver>’  rea.sonable  from  an 
wonomic  stand|)oint.  We  are  enclosing  a  copy  of  a 
I»a|>er  entitled.  “How  Much  Insulation  Should  Be  Used 
in  Electrically  Heated  Buildings?”,  which  was  rwently 
given  by  a  utility  representative  on  this  .same  subject. 
You  will  note  that  the  approach  taken  by  this  author  is 
considerably  different  from  the  formula  projiosed  in 
the  “All  Weather  Comfort  Standard."  The  unit  cost  of 
fuel  or  energy  and  total  heating  rwiuirements  are 
fitted  very  logically  into  the  formula. 

We  are  al.so  enclosing  a  copy  of  material  taken  from 
a  brochure  pre|»ared  by  an  electric  utility  which  has 
very  .actively  promoted  eh*ctric  heating.  You  will  note 
on  one  sheet  that  “Estimated  Kilowatt  Hours  R*“<iuin*d 
for  El«*ctric  Heating  and  ('ooling"  are  Uibulated  for 
typical  rt*sidence  h»>ating  loads.  .As  an  example  we  took 
a  50,000  Btu  h<‘at  loss  residence  with  .t.OOO  degree 
days  (a  65“  TI).  They  calculated  for  resistance  heating 
an  annual  energy  ntjuirement  of  12.488  KWH  A  close 
check  of  this  calculation  reveals  it  was  made  using  the 
NEMA  formula  with  the  constant  C  =  18.5.  If  the 
annual  energy  requirements  for  this  .same  hou.se  were 
calculated  by  the  formula  given  in  the  March.  1956 
issue  of  Air  Conditioning,  Huating  and  Vkntiiating, 
the  annual  total  would  b<*  21,200  KWH  instead  of  the 
12,488  given  by  the  NEMA  formula. 

It  is  our  opinion  that  your  magazine  could  do  a  great 
•senice  to  the  heating  industry  as  well  as  the  confused 
buying  public  by  attempting  to  standardize  methods  for 
calculating  heating  fuel  n*quin*ments  for  resi<lenrA»s 
and  buildings.  Plea.se  do  not  consider  that  this  letter  is 
critical  of  your  editorial  policy.  For  the  re.a.sons  stat<“d 
above,  we  think  there  is  an  opjiortunity  for  someone 
like  you  to  bring  order  out  of  a  very  confusing 
situation. 

/.  K.  Itou'f 

Director  of  I'tilizntion 

United  fine  Corp. 

Shreveport,  Ln. 


COMING  EVENTS 


Wh»fe  littnd,  nnmnt  or  titUt  of  indlvldualt  arn 
tkota  from  whom  further  Information  \%  available 


CHEMICAL  SOCIETY  MEETINO— 1 38th  national  meeting  of  the 
American  Chemical  Society  at  the  Stat  er  Hilton  Hota^  New  York 
N.  Y.  R.  Avery  managing  editor  of  the  Society  2  Park  Ave  New 
York  16  N.  Y  . .  SEFTEMtER  ll-U,  1960. 

t Concluded  on  p*ige  ) 
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t«ft  MUnovMt  Ridf* 

V«itil«fOft  aiirf  twft  l*«v«n 
•f  Ceram ad  Steel  intlolM 
in  rite  toiler  Heute  on4  Water 
Treatment  talMin^t  af  United 
State*  Steel  Cerperatien'* 
Clairtan  float 


CERAMIC-COATEb 
LOUVERS  LICK 


End 

Hazordous 

Maintenance  Problems 
in  VHorlcPs  Largest 
Coke  and  Byproducts 
Plant 


Coke  areas  have  probably  the  greatest  roof 
and  ventilator  replacement  in  steel  mills.  At 
the  United  States  Steel  Corporation's 
Clairton  Works,  the  Boiler  House  and  Water 
Treatment  Plant,  because  of  prevailing  winds, 
are  subjected  almost  constantly  to  quencher 
fall-out. 

Tests  show  that  V-Corr  ceramic-coated  sheets 
are  fully  resistant  to  emission  acids,  rust  and 
salt.  The  Burt  ventilators  and  louvers,  of 
ceramic-coated  steel  and  stainless  steel,  as¬ 
sure  long,  trouble-free  operation  under 
probably  the  most  highly  corrosive  condi¬ 
tions  in  the  country. 

There  is  a  particular  type  and  size  of  Burt 
Ventilator  and  Burt  Louver  to  solve  your 
ventilating  problems  too.  Send  for  the  Burt 
Data  Book  now  for  your  present  or  future 
needs. 


Writ*  for  Burt  Data  Book  SPV-IOl-l-60 

It  tuppliat  quick  data  on  Burt's 

completa  line  of  modern  Roof  Ventilatsrs. 


ATITT  IEITILAT0RS*L0U1ERS«SREET  METAL  SPECIALTIES 


Manufacturing  Company 


4.2M  04  ft.  Burt  Adjustable  Luuvero 
and  BIS  Of.  ft.  af  Burt  fined  Lauvert  arr 
la  tli«  iaotallatiaa.  Illustrated  lo  a  16  ■ 
24'  fUed  Lauuer  In  the  trarttfarnier  fl>ani 
wall. 


49  E.  South  St.  Akron  11,  Ohio 

MEMlin  Ain  MOVING  4  CONDITIONING  ASSOCIATION,  INC. 


Ain  CONDITIONING,  HEATING  AND  VENTILATING,  SEPTEMSEt.  1V60 
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Quhkdraft 


POWER-DRAFT  UNITS 
DESIGNED  FOR  RESIDENTIAL, 
COMMERCIAL  AND  INDUSTRIAL 
APPLICATIONS 

it  No  motors,  fans  or  boaringt  in  oxhoust  lino 
it  Ntods  no  stacks  Acid-rosisting  vitroous 
onamol  finishos  it  Extromoly  high  static  pros- 
suros  now  availablo 

FOR  HEATING  PLANTS  AND  INCINERA¬ 
TORS  .  .  .  QuickdrMit  provides  constant  draft 
for  efficient  and  economical  combustion.  It  elim¬ 
inates  pulsating  or  chattering,  puffing,  smoking 
and  sooting.  Costly,  tall,  unsightly  stacks  are 
unnecessary. 

FOR  INDUSTRY  .  .  .  Quickdraft  now  offers 
extremely  high  static  pressures  for  EXHAUST¬ 
ING  corrosive  gases,  abrasives  and  paint  sprays 
...  for  CONVEYING  all  types  of  bulk  materials 
or  wastes  that  can  be  nMved  by  air. 

FOR  MOVING  AIR  in  or  out  of  buildings 
through  ducts  .  .  .  Quickdrait  it  outstanding  in 
performance  and  efficiency. 


(Concluded  from  pnge  lH) 

SHOBT  COmSE^SKorf  Courje  on  Procest  Industry  Coto. 
sion,  co-sponsored  by  the  National  Association  of  Corrosion  Engi¬ 
neers  Technical  Committee  on  Corrosion  Problems  in  the  Process 
Industries,  and  Ohio  State  University,  to  be  held  on  the  University 
Campus,  Columbus.  Ohio.  T.  J.  Hull.  e«ecutive  secretary  of  NACE 
1061  M  &  M  Building.  Houston  2.  Ter.  SfFTEMIIt  12-1*.  1940. 

HOME  IMFROVEMENT  CONFERENCE— Second  annual  homo  im- 
provement  industry  conference  sponsored  by  the  Home  Improve 
ment  Products  Association  a*  Concord  Hotel.  Kiamesha.  New  York. 
Don  Moore  and  Co..  280  Mad.son  Ave.  New  York  16  N  Y. 

.  SEFTEMtER  1S-1t.  1940. 

EOWER  CONFERENCE^— 1960  National  Power  Conference  spon¬ 
sored  jointly  by  The  Amer'can  Soc  ety  of  Mechanical  Enginee-s  and 
American  Institute  of  E  ectrical  Engineers  to  be  held  a* 
Bellevue-Stratferd  Ho^e'  Phiiade  phia  Pa  Secretar,  ASME  29  W 
39th  St..  New  York  18  N.  Y.  SErTEMRER  21-23.  1940. 

ISA  EXHIRIT  AND  MEETINO— iSA  Instrument  Auton-aticn  Crn- 
ference  and  E>hibit  n  coniunc*'on  with  the  15th  annual  meet  ng  a* 
the  Coliseum.  New  York  N.  Y.  W.  H.  Kushnick  eiecutive  d  rector 
Instrument  Society  of  Arne- ca  313  Si«th  Ave  Pittiburoh  22  Pa 

SEFTEMtER  24-30,  1940. 

CORROSION  SHORT  COURSE— Short  Course  on  Corrosion,  co¬ 
sponsored  by  tt-e  Natif  ra  Association  of  Corrosion  Engineers  and 
the  University  of  Oklahoma  be  held  on  the  University  ca— p^,s. 
Norman  Oklahoma,  T.  J.  Hj  ..  erecutive  secretary  of  NACE  1061 
M  &  M  Building,  Houston  2  Te.„,.  OCTORER  3-5,  1940. 

ASSE  MEETING— Arnoa'  m»«tirg  of  the  American  Society  of  Sani 
tary  Engineering,  a*  *he  U.  S.  Grant  Hote'  San  Diego.  Ca  f.  S. 
Schwartz  secretary  cf  **"e  SoCiet-y  228  Standa-d  Building  C  eve  and 
13.  Ohio.  ..  OCTORER  9-14,  1940. 

AMERICAN  INSTITUTE'S  CONVENTION— N  nth  annual  c  rver 
tion  of  The  American  Irs*  rA  Supply  Associations  Inc.  be 
held  at  the  Americana  Ho‘e  Bal  Harbour  (Miami  Beae'  E  a. 
Geo.  T,  Underwood,  eiecut  »e  secretary  of  the  Inst-tute  1626  yCa 
Is  and  Ave  ,  N.W..  Wash  rg*on  6  D.  C.  OCTORER  23-24,  1940. 

CONSULTINO  ENOINEERS  COUNCIL— Sem.  annual  men*  ng  c' 

the  Board  of  Directors  of  Consu  t  ng  Engineers  Counc  tr.  pe  “eo 
in  Pittsburgh  Pa.  Headgoa'*ers  be  announced  ater  L.  N  So 
326  Re  sch  B'dg.,  Spr  ng^e  d  NOVEMRER  10,  1940. 

RRI  FALL  CONFERENCE  S— ra  Conferences  of  the  Bui  d  ng  Pe 
search  Institute,  at  the  Shoret-am  Hotel  Washington  D.  C.  Haro  d 
Horowitz  Assistant  Direct!,  r  Technica  Programs  BRI  2101  Crr' 
stitution  Ave..  Washington  25  D.  C.  NOVEMRER  1S-17,  1940. 

ARI  ANNUAL  MEETING— h  rs*  annual  meeting  of  the  Air  Co-d  - 
tioning  and  Refr.ge'aticn  Ins*  ‘..te  at  the  Hol’yrvood  Beach  Hote 
Hol'ywood  Beach  Ea  S.  Jones  Jr.  manager  of  API  ?46 

Connecticut  Ave.  N.W  W'ash  ngtr.n  6  D  C. 

NOVEMRER  1R-22.  1940. 

FOWER  EXFOSITION  —  24th  National  E. position  ©f  P'  we-  f. 
Mechanical  Engineering,  sponsored  by  the  American  SoC'et, 
Mechanical  Engineers  in  conjunction  with  ,ts  annual  mee‘ing  * 
be  held  at  th#  New  York  Coliseum  New  York  City.  E.  If  S'evens 
International  Erpos ‘icn  Co  40C  Lenngtor  Ave  New  Yor,  17. 

N  Y .  NOVEMRER  2R-DECEMRER  2,  1940. 


IMPORTANT  NOTICE 

To  withstand  corrosive  gases,  all  Quiekdraft  units  ore 'avail¬ 
able  in  standard  acid-resisting  vitreous  enamel.  No.  316 
Stainless  Steel,  rigid  plastics  (P.  V,  C.)  and  with  plastic  and 
Fiberglass  coatings. 


Write  today  for  Quiekdraft  Eniineering  Data. 

Qvitkdratf 


CORPORATION 


f.  O.  BOX  B7-0  •  CANTON  I.  OHIO 


ASHRAE  MEETING — Sem  annua!  meeting  of  the  America"  Sne  e*/ 
of  Heating  Refrigerating  and  Air-Conditionir.g  Eng  neers,  Inc.  at 
the  Conrad  Hilton  Hotel  Chicago.  III.  Secretary  of  the  Soc-ety, 
234  Fifth  Ave.,  New  York  I.  N.  Y . FERRUARY  13-14,  1941. 

HEATING  AND  AIR  CONDITIONING  EXFOSITION  —  Ir^er 

national  Heating  and  A  r  Cond  tioning  Erposition  at  the  Inter¬ 
national  Amphitheater  Chicago  III.  E.  X.  Stevens  Inte-nat ma 
Erposition  Co.,  480  Le>  ngton  Ave  New  York  17  N  Y 

KRRUARY  13-14,  1961. 

NATIONAL  SYMFOSIUM  ON  TEMFERATURE— Th  rd  Nat  cnal 
Symposium  on  Tempera*ure — Its  Measurement  and  Control  in  Sc’ence 
and  Industry,  sponsored  joint  y  by  the  American  Institute  of  Phys  c:. 
Instrument  Society  of  Amer-ca  and  the  National  Bureau  of  Stand¬ 
ards.  to  be  he  d  in  Columbus,  Ohio.  C.  L.  Roberson  ISA  313  Sirth 
Ave.  Pittsburgh  22.  Pa.  . MARCH  27*31,  1941, 
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wash 

your 

ha^>.ds 


#  A  touch  on  the  Bradley  Foot-Control  and  you  have  a  clean  spray 
of  tempcr(.*d  /vater  for  the  best  wash-up  you've  ever  experienced! 
No  soih'd  hot  and  cold  faucets  to  touch.  No  dirt,  bowl  because 
the  Bradle,  rinses  itself  clean  when  it's  used. 


Yi'S,  this  IS  ttie  Ultimate  in  washing  pleasure,  convenience 
speed,  sanitation  and  in  modern  good  looks. 

Bradleys  are  available  in  six  beautiful  colors, 
in  any  combination  of  these  colors, 
and  in  stainless  steel.  Bradleys  are 

ideal  for  today's  schools,  institutions .  ,  ^ 

office  buildings,  plants  and  are  v 

already  in  use  in  many  of  the  finest! 

BRADLEY  WASHFOUNTAIN  CO.  / 

ESHWest  Michigan  St.  ,  ' 

Milwaukee  1 ,  Wis.  ^  . 


Write  for 
colorful  new 
Bradley  Bulletin 
K  1204 


0radle 
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Interior  view  of  the 


15.000,  conceived  by  An¬ 
nibale  Vitellozzi  and  built 
by  Pier  Luigi  Nervi. 
Boxing,  basketball  and 
fenang  are  among  the 
events  held  here. 


View  of  the  four  separate 
Refrigerant  22  water 


Sports  Palace  in 


•  Among  the  handsome  architecture  found  at  the  1960  OlyTnpics  in 
Rome  is  the  small  Palazzetto  dello  Sport,  an  all-wcathrr  sports  palace 
built  to  seat  15,000  spectators.  This  inspiration  in  modem  concrete  form 
is  matched  by  the  latest  innovations  in  air  conditioning  to  provide 
comfort  for  athletes  and  fans  alike. 

The  cooling  system,  custom-designed  by  Vilter’s  Italian  distributor, 
DcirOrto  Chieregatti,  provides  1,300  tons  of  refrigeration  capacity,  of 
which  450  tons  is  produced  by  a  central  system,  and  the  remaining 
capacity  is  supplied  by  well  water.  Four  self-contained  water  chilling 
units  arc  installed  in  the  central  refrigeration  station.  Each  chilling  unit 
has  a  Vilter  8-cylinder  VMC  Refrigerant  22  Compressor. 

This  is  another  example  of  the  world-wide  acceptance  of  Vilter 
refrigeration  equipment.  The  dependable  performance  of  Vilter  VMC 
compressors  is  the  result  of  tireless  engineering  improvements:  built-in 
capacity  reduction,  precision  nianufacturing  techniques,  painstaking 
inspection,  careful  assembly,  and  factory  run-in  tests. 

Among  the  champions  at  the  Olympics.  Vilter  compressors  deserve  a 
gold  medal  in  their  own  field  for  efficient,  reliable  operation.  Enjoy 
trouble-free  Vilter  equipment  in  your  installation.  Write  today  for 
helpful  counsel  about  your  air  conditioning  and  refrigeration  problems. 
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SoM  and  Irnfisd  by  VRter  Dbtribwter,  SPA  Del  'Orte  Chiaregottl,  Mian,  Italy 


TlieVihir 

MoMofoctwriiig  Cmpoiiy 

Mil'nrawkee  7,  Witcentin 

Air  Units  •  Ammonia  and  Freon 
Compressors  •  Booster  Compressors 
Baudelot  Coolers  *  Water  and 
Brine  Coolers  *  Blast  Freezers 
Evaporative  and  Shell  and  TutM 
Condensers  *  Pipe  Cods 
Valves  and  Fittmfs  *  Pakiceand 
Polarflake  Ice  machines. 


Tuba  Contoi  dated  Industrie*.  Inc. 

Yuba  Heat  Transfer  Div.  * 

Yuba  Heat  Transfer  Div.,  Yuba  Con 

solidated  Industries.  Inc.  * 

*  Advertiser  appeared  In  preceding  issue 
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Milwoekee  7,  Wisceesia 
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INQUIRY  SERVICE  FOR  ADVERTISED  PRODUCTS 


Use  this  Digest  to  locate  and  refer  to  the  advertisements  in  which  you  are 
particularly  interested,  then  fill  out  and  mail  a  prepaid  multipurpose  postcard, 
either  of  two  that  appear  on  the  yellow  page  following,  to  request  further 
information  from  manufacturers. 


mixing  units  head  and  shoulders  above 
all  others.  Catalog  is  available. 

Page  19  Item  212 


■RONZI  ftATI  VALVES . 

manufactured  by  Jtakins  Bros,  have 
Monel  seat  rings  expanded  into  the 
valve  body.  This  keeps  them  tight  and 
leakproof.  Information  is  available. 
Inside  Front  Cover  Item  200 


STEAM  HUMIDIFIERS . 

made  by  Armstrong  Machirtc  Works 
have  a  design  that  is  reported  to  make 
them  an  excellent  choice  for  air  con¬ 
ditioning  systems.  They  do  not  create  the 
moisture  and  corrosion  problems  com¬ 
mon  with  some  methods.  Four  bulletins 
arc  offered. 

Page  1  Item  201 


ROOF-MOUNTED  CONDITIONERS  .... 
under  the  name  of  Atmos- Pak  arc  offered 
by  Air  Conditioning.  Inc.,  in  9  models, 
ranging  in  si/e  from  5  to  3?  tons.  Over 
.^00  installations  throughout  the  United 
Slates,  ranging  from  small  stores  to  large 
manufacturing  plants.  Bulletin  available 
Page  2  Item  202 


SOUND  CONTROL  CURI . 

for  power  exhausters  made  by  Jenn-Air 
provide  effective  noise  suppression  plus 
high  air  delivery.  One  unit  provides  both. 
Sound  power  reduced  90%  with  only 
10%  loss  in  air  moving  capacity.  Rat¬ 
ings  confirmed  by  independent  labora¬ 
tory  tests.  Information  available. 

Page  5  Item  203 


PNEUMATIC  CONTROL  EQUIPMENT  . . 

made  by  Powers  Regulator  used  to  con¬ 
trol  skylight  louvers  as  well  as  heating 
and  ventilating  in  new  Chicigo  high 
school.  Sky  domes,  equipped  with  ad¬ 
justable  light  dampers,  change  over  from 
plenty  of  daylight  for  gym  activities  to 
total  blackout  for  movies.  Ijitest  catalog 
of  pneumatic  controls  for  schools  avail¬ 
able. 

Pages  6-7  Item  204 


FLUSH  VALVES  . 

made  by  Dclany  are  ruggedly  efficient. 
For  luxurious  installation,  specify  'Turn- 
To-Silence"  equipment.  Turbulence  noises 
softened  at  the  shut-off  valve  and  main 
valve  seat.  Turbulence  absorbed  without 
diminishing  pressure.  Information  avail¬ 
able. 

Page  9  Item  205 


FANS  AND  VENTILATORS . 

made  by  Ilg  Electric  Ventilating  Co. 
have  smooth  running,  vibration-free  op¬ 


eration  coupled  with  precision  manufac¬ 
ture  which  eliminates  maintenance  as  a 
problem.  Five  catalogs  are  offered. 
Pages  11-13  Item  206 


PNEUMATIC  CONTROL  CENTERS . 

made  by  Johnson  Service  Co.  provide 
the  convenience  and  economy  of  central¬ 
ized  supervision  and  control  of  air  con¬ 
ditioning  at  a  life-time  cost  unmatched 
by  other  types  of  control.  Information 
is  available. 

Page  14  Item  207 


AIRFOIL  RLADED  FANS  . 

with  AMCA-certified  ratings  now  avail¬ 
able  from  American-Standard  Industrial 
I)iv.  Built  for  both  general  ventilation 
and  industrial  process  application,  they 
exceed  90%  in  mechanical  efficiency. 
Bulletin  is  offered. 

Page  15  Item  208 


A  STANDARD  HEATINO  PUMP . 

from  Skidmore  Corporation's  extensive 
lines  will  meet  the  exacting  requirements 
of  any  application.  There  is  no  need  for 
a  custom  job.  Three  bulletins  are  offered. 
Page  16  Item  209 


ELECTRIC  MOTORS  . 

from  Fairbanks,  Morse  are  dependable 
because  of  selective  insulations.  These  se¬ 
lective  insulations  meet  emergency  over¬ 
loads.  temperature  extremes  and  corro¬ 
sive  atmospheres.  Information  is  offered. 
Insert  17  Item  210 


COPPER  TURE  ROILERS . 

made  by  Bryan  Steam  provide  164  fami¬ 
lies  in  California  cooperative  apartment 
building  with  hot  water  heat.  Gas-hred, 
low  pressure  boilers,  with  cross-feed  con¬ 
nected  to  heat  exchangers,  provide  maxi¬ 
mum  flexibility.  Information  available. 
Page  18  Item  211 


AUTOMATIC  VOLUME  CONTROL . 

is  described  as  a  patented,  self-contained 
feature  that  sets  Buensod  dual  duct  air 


FANS  AND  PUMPS . 

made  by  Buffalo  Forge  are  found  in 
every  type  of  industry  from  a.stronautics 
to  zinc  mining,  performing  vital  air  and 
liquid  moving  jobs.  Industry-wide  repu¬ 
tation  for  83  years.  Company  repre¬ 
sentative  can  be  called  from  any  part 
of  the  United  States  and  Canada.  In¬ 
formation  available. 

Pages  20-21  Item  213 


CENTRIFUGAL  PUMP  . 

for  hot  and  cold  water  systems,  air  con¬ 
ditioning  and  general  industrial  use  is 
offered  by  Chicago  Pump.  With  packed 
stuffing  fK>x.  it  handles  impurities  nor¬ 
mally  present  in  heated  and  unheated 
water  systems.  Two  bulletins  are  offered. 
Page  24  Item  214 


COOLING  TOWERS . 

by  Halstead  &  Mitchell  cut  costs  by  pack¬ 
aging.  These  l.SO-ton  packages  are  used 
together  in  any  multiple  for  inexpensive 
installation  and  lowered  operating  costs 
because  of  step-control.  Twenty-year 
guarantee  on  wetted  deck  against  failure 
due  to  fungus  or  rotting.  Information 
available. 

Page  25  Item  215 


GAS  AIR  CONDITIONING . 

is  keeping  the  strikingly  modem  St. 
James  Episcopal  Church  comfortably 
cool  even  with  the  hot  Texas  sun  burn¬ 
ing  against  its  tall  and  beautiful  glass 
wall.  Specific  information  on  gas-oper¬ 
ated  air  conditioning  is  available  from 
Arkla  Air  Conditioning  Corp. 

Pages  26-27  Item  216 


TEMPERATURE  REGULATOR  . 

manufactured  by  Lawler  Automatic  Con¬ 
trols  provides  unequalled  accuracy  in 
thermostatic  control  for  industry's  most 
exacting  requirements.  Information  is 
available. 

Page  28  Item  217 
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PACKAGED  AUTOMATIC  BOILEKS _ 

with  steam  atomization  by  Orr  &  Sem- 
bower,  trade-named  Powermaster,  dras¬ 
tically  cut  process  steam  costs.  Also,  fast 
steaming,  instant  response  to  load 
changes,  produce  clean  and  dry  steam, 
and  burn  No.  6  fuel  oil.  Pay  for  them¬ 
selves  in  fuel  savings  alone  in  less  than 
two  years.  Bulletin  available. 

Page  29  Item  218 


CONTINUOUS-LINE  DIPPUSEKS  . 

with  the  L’ni-Flo  engineered  core  that 
provides  truly  controlled  air  distribution 
are  offered  by  Barber-Colman.  Diffusers 
are  said  to  have  “beauty  plus  brains”. 
Information  is  available. 

Pages  30-31  Item  219 


WASTE  INTEKCEPTOKS . 

are  made  by  Josam  Mfg.  Co.  for  what¬ 
ever  waste  material  you  may  have  going 
down  the  drain,  whether  it  be  grease, 
oil.  hair,  sediment  or  lint.  Positive  pro¬ 
tection  is  possible  with  one  or  more  of 
these  interceptors.  A  manual  is  offered. 
Page  32  Item  220 


SPLIT-CASE  PUMP . 

for  the  air  conditioning  industry  is  spe¬ 
cifically  designed  by  Fairbanks.  Morse 
for  moderate  cost  installations.  Design 
features  include  replaceable  casing  wear¬ 
ing  rings,  mechanical  shaft  seals,  and 
sealed,  pre-lubricated  bearings.  Bulletin 
is  offered. 

Page  33  Item  221 


TKULY  ADJUSTABLE  DIPPUSEKS  . 

from  Air  Devices,  Inc.,  solve  variable  air 
distribution  problems.  The  distinctive 
Agitair  “fingertip  control”  adjusts  air 
stream  toward  or  away  from  any  occu¬ 
pant  to  meet  any  condition.  Catalog  is 
offered. 

Page  34  Item  222 


STOKAGE  WATEB  HEATEKS . 

built  by  Patterson-Kelley  and  factory 
lined  with  Pre-Krete  are  fully  guaranteed 
in  workmanship  and  materials.  On-the- 
site  lining  is  also  available  through  a  net¬ 
work  of  franchised  applicators.  Catalog 
is  available. 

Page  35  Item  223 


SELP-BEGULATING  PLUSH  VALVE  .... 
offered  by  Sloan  is  the  product  of  years 
of  research.  Once  actuated,  it  performs 
faultlessly,  even  if  water  pressure  fluctu¬ 


ates.  Extra  quality  at  no  extra  cost.  In¬ 
formation  available. 

Page  36  Item  224 


BOOSTEB,  UNIVEBSAL  PUMPS . 

made  by  Bell  A  Gossett  are  not  ordinary 
commercial  centrifugal  pumps,  but  spe¬ 
cifically  designed  and  built  to  meet  the 
exacting  requirements  of  circulated  water 
systems.  CKer  3  million  operating  today 
in  heating  and  cooling  systems  with  a 
unique  record  for  quiet,  vibrationless  and 
dependable  operation.  Information  avail¬ 
able. 

Page  37  Item  225 


TBANSITE  VENT  PIPE . 

produced  by  Johns-Manville  is  made  of 
asbestos-cement:  retains  its  original,  at¬ 
tractive  appearance,  and  saves  on  upkeep 
because  it  resists  the  attack  of  most 
gases,  mists,  fumes,  and  dusts.  Informa¬ 
tion  is  available. 

Page  38  Item  226 


UNIT  HEATEBS . 

made  by  McQuay  more  than  meet  every 
requirement.  There  are  32  sizes  of 
downflow  units  with  five  types  of  air 
deflectors  for  each;  24  sizes  of  horizontal 
units,  with  double  deflection  grilles  avail¬ 
able  on  special  order;  and  5  sizes  of  cab¬ 
inet  unit  heaters,  each  with  3-speed  con¬ 
trol.  Complete  specifications  offered. 
Page  39  Item  227 


THEKMOSTATIC  VALVES . 

are  now  available  in  two  ways  from 
Alco:  With  built-in  pressure  limiting  ele¬ 
ments  to  prevent  motor  overloading  and 
motor  burnout;  and  without  built-in  pres¬ 
sure  limiting  elements  for  installations 
not  requiring  such  protection.  For  re¬ 
frigerants  12,  22,  and  40  in  sizes  from 
V4  to  2  tons.  Install  in  any  position. 
Information  available. 

Page  40  Item  228 


HEATING  PACKAGE . 

called  WhirlPower.  manufactured  by 
Iron  Fireman,  makes  a  clean  flame  in  a 
cold  firebox  because  it  does  not  depend 
for  its  combustion  efficiency  on  the  re¬ 
flected  heat  of  hot  refractory.  Informa¬ 
tion  is  available. 

Page  41  Item  229 


ROOM  UNITS . 

by  Warren  Webster  provide  year-round 
comfort  in  every  room  at  the  flip  of  a 
switch.  Each  Newport  unit  has  a  com¬ 
plete  system  for  both  heating  and  cooling 


built  right  into  it.  Each  area  can  be 
comfort<onditioned  as  the  occupant  re¬ 
quires.  Information  is  available. 

Page  42  Item  230 


NEW  COPPER  TUBE . 

for  air  conditioning  and  refrigeration  is 
now  available  from  American  Brass  Co. 
under  the  Anaconda  label  —  cleaned, 
dried,  capped,  color-coded  and  marked 
"ACR."  Sizes  from  Vi  inch  through  IH 
inch  OD.  Information  available. 

Page  43  Item  231 


INTEGRATED  APPLICATION  MANUAL 

available  at  no  charge  from  I  ennox  In¬ 
dustries  has.  under  one  cover,  all  the  in¬ 
formation  needed  for  designing  complete 
direct-fired  industrial  heating  systems. 
Prepared  from  over  65  years  of  product 
experience.  Contains  over  30  reference 
tables.  22  basic  equations. 

Page  44  Item  232 


REFRIGERANT  USERS . 

will  soon  get  a  new  source  for  Cienetron 
super-dry  refrigerants.  General  Chem¬ 
ical  has  started  construction  of  new- 
manufacturing  facilities  at  F^lizabeth. 
N.  J.  Information  on  refrigerants  is 
available. 

Page  45  Item  233 


GAS  POWERED  AIR  CONDITIONING 

that  utilizes  Ready-Power  units  achieves 
the  lowest  known  operating  costs.  Ixss 
than  one  cent  per  ton  per  hour.  Cooling 
is  constant,  not  on-off.  Information 
available. 

Page  46  Item  234 


IN-DUCT  PAN . 

made  by  DeBothezat  is  now  so  con¬ 
structed  that  you  can  pull  the  fan  wheel 
or  motor  while  the  Bifurcator  fan  re¬ 
mains  in  the  duct.  It  speeds  up  inspec¬ 
tion  and  slashes  maintenance  and  down¬ 
time  costs.  Descriptive  literature  avail¬ 
able. 

Page  47  Item  235 


THIRTY.THREE  GAS  BOILERS . 

in  500-sq  ft  increments,  to  prevent  over¬ 
sizing  waste,  are  available  from  Weil- 
Mclain.  Cast  iron  sectional  construc¬ 
tion  permits  this  flexibility.  Neither 
high  chimney  nor  forced  or  induced  draft 
are  necessary  for  proper  operation. 
Bulletin  available. 

Page  48  Item  236 
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INQUIBY  SERVICE  FOR  ADVERTISED  FRODDCTS 


NIW  PACKAMD  STIIL  ROILIR . 

by  Burnham  is  of  the  3-pass,  Scotch- 
type.  A  high  point  in  efficient,  low 
maintenance  heating  for  schools,  office 
buildings,  all  commercial  and  institu¬ 
tional  installations.  Certified  efficiencies 
better  than  80%.  Flue  gas  between  400 
and  .^IM)  deg.  Ratings  and  data  offered. 
Page  49  Item  237 


UNIT  VENTILATOR  . 

from  Warren  Webster  ventilates  as  it 
heats  or  cools  filtered  air  to  achieve  cor¬ 
rect  classrtwm  climate.  Complete  com¬ 
fort  control  integrates  these  unit  ven¬ 
tilators  with  Webster  radiation  for  steam 
or  hot  water  heating.  Information  is 
available. 

Page  50  Item  238 


EXTRUDED  ALUMINUM  GRILLES . 

called  Imperialine  by  manufactuiei,  Tut¬ 
tle  A  Hailey,  feature  trim,  attractive, 
straight-line  styling,  and  are  called  the 
answer  to  architectural  demands  for  air 
distribution  equipment  that  harmonize 
with  linear  design  concepts.  Catalog  is 
offered. 

Pages  51-52  Item  239 


WELDING  FITTINGS  . 

manufactured  by  Nibco,  Inc.,  make  it 
possible  for  a  welded  system  to  be  in¬ 
stalled  for  no  more  than  a  threaded  sys¬ 
tem.  Husky  fittings  are  ideal  for  all 
Schedule  40  piping  and  fully  comply 
with  AST  M  specs.  Information  is  avail¬ 
able. 

Page  53  Item  240 


REFRIGERANT  DISTRIRUTORS . 

manufactured  by  Sporlan  Valve  Co.  in¬ 
clude  many  “famous  firsts”  and  give  you 
peak  performarKc  on  all  installations. 
Hulletm  is  available. 

Page  54  Item  241 


AIR  CONDITIONING  DEALERS . 

sell  quality  when  they  specify  unitary 
air  conditioning  equipment  that  bears 
the  ARI  Seal.  Such  equipment  meets 
industry-approved  performance  stand¬ 
ards  and  is  subject  to  testing  by  an  inde¬ 
pendent  laboratory.  Booklet  explains 
the  program  and  participants. 

Page  55  Item  242 


OUlETfST  FUMF  . 

of  the  commercial  type  is  the  Taco 
LP  single  stage  centrifugal  pump, 
equipped  with  an  extra-quiet  motor.  Can 
be  tailored  to  almost  any  commercial  or 
industrial  installation.  Complete  details 
available. 

Page  119  Item  243 


WATER  AND  STEAM  COILS . 

made  by  Bohn  Aluminum  A  Brass  Corp. 
were  used  for  two  complete  air  condi¬ 
tioning  systems  installed  in  the  modem 
new  clubhouse  addition  at  Yonkers 
Raceway.  Yonkers,  N.  Y.  Information 
is  offered. 

Page  121  Item  244 


LOW  PROFILE  ROOF  FAN . 

by  Davidson  has  new  and  streamlined 
design  for  today's  modem  flat  roof 
structures.  As  much  as  40%  lower  than 
conventional  types.  Capacities  to  .^0,000 
cfm.  Information  available. 

Page  123  Item  245 


ARCHITECTURAL  GRIUES  . 

for  every  type  of  installation  are  offered 
by  A-J  Mf-j.  Co.  New  catalog  contains 
complete  specifications.  Practically  no 
limit  on  size,  and  grilles  can  be  made 
to  exact  order  from  steel,  aluminum, 
bronze,  monel,  or  stainless. 

Page  123  Item  246 


FOeXET  CAPACITOR  TESTER . 

called  Cappy  is  an  electronic  instrument 
designed  to  test  all  types  of  capacitors 
and  condensers,  both  a-c  and  d-c.  Manu¬ 
facturer.  Watsco  Inc.,  offers  brochure. 
Page  123  Item  247 


LOW  COST  AIR  CLEANER . 

produced  by  Mamco  Corp.,  offers  chance 
to  get  into  rich  market.  Every  home  a 
prmpect  for  Health-Air  three-stage  unit. 
Includes  mechanical  filter,  electrostatic 
filter,  and  charcoal  filter.  Information 
available. 

Page  125  Item  248 


EXTRUDED  ALUMINUM  SHUTTERS  .... 

from  Elgo  Shutter  A  Mfg.  Co.  are  of 
modern  design,  light  weight,  fully 
weather-stripped,  easier  to  install,  and 
are  rust  and  corrosion  prtx)f.  C'omplete 
specifications  are  available. 

Page  125  Item  249 


PRESSURE  RURNERS  . 

for  dual-fuel,  gas,  or  oil  are  offered  by 
Synchronous  Flame.  Designed  for  hard- 
to-fire  jobs:  all  types  of  boilers,  warm  air 
furnaces,  and  ovens.  Many  standard  fea¬ 
tures  which  are  extras  on  other  burners. 
Detailed  information  offered. 

Page  125  Item  250 


AIR  KOW  SYSTEMS  RALANCED . 

once  and  for  all  times  with  the  Alnor 
Vclometer.  There  are  no  call  backs  to 
correct  hot  or  cold  spots.  Bulletin  is 
offered. 

Page  127  Item  251 


TWO  MODERN  STOKERS  ............ 

were  installed  in  a  modem  Virginia  high 
school  after  coal  was  recommended  and 
Combustioneer  stokers  were  specified. 
Bituminous  Coal  Equipment,  Inc.,  offers 
information. 

Page  128  Item  252 


GAS.FIRSD  UNIT  VENTILATOR - 

from  Tuck-Aire  Furnace  Co.  combines 
economy  and  comfort  with  quietest  oper¬ 
ation.  For  the  “ultimate  in  classroom 
heating  and  ventilating."  It  is  AGA  ap¬ 
proved.  Information  is  available. 

Page  129  Item  253 


HIGH  VELOCITY  AIR  FILTERS . 

from  Air  Filter  Corp.  feature  high  ef¬ 
ficiency,  minimum  resistance,  no  direct 
air  passage  and  large  dust  holding  ca¬ 
pacity.  Catalogs  are  available. 

Page  130  Item  254 


ROOF-MOUNTED  SYSTEM  . 

for  air  conditioning  and  heating  of  single 
story  commercial  and  industrial  buildings 
offered  by  Ventil-Aire.  Based  on  10,000 
sq  ft  building,  28%  is  saved  on  installa¬ 
tion  and  11%  in  construction  costs. 
Company  offers  illustrated  literature  and 
case  histories  to  prove  its  point. 

Page  131  Item  255 


RURNERS  AND  CONTROLS . 

are  both  manufactured  by  Webster  En¬ 
gineering.  division  of  Midland-Ross 
Corp.  Gas  and/or  oil  burners  as  well 
as  control  centers  permit  the  company 
to  take  full  responsibility  for  a  complete 
system.  Information  available. 

Page  132  Item  256 
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PRESSURE  CONTROLS  . 

described  in  this  month's  ad  by  The 
Mercoid  Corp.  are  dual  purpose  controls, 
incorporating  a  single  pressure  element 
operating  two  separate,  independently 
adjustable  magnetic  switches.  Bulletin 
is  available. 

Page  132  Item  257 


AIR  DYNAMICS . 

gets  a  new  development  with  a  new, 
space-saving  shape  that  still  provides 
today's  airfoil  centrifugal  fan  perform¬ 
ance.  Catalog  will  be  available  in  Oc¬ 
tober  from  Westinghouse. 

Page  133  Item  258 


NEW  TRIANGLE  VALVE . 

by  U.  S.  Valve  &  Engineering  Co.  is  a 
combination  of  two  precision-engineered 
butterfly  valves  in  a  flanged  T.  Gives 
perfect  flow  control  in  cooling  water  sys¬ 
tems  where  two  streams  flow  to  or  from 
a  single  pipe.  Information  available. 
Page  134  Item  259 


HEATING  SAVINGS  CALCULATOR  . . . 

is  offered  by  Wanson  Corporation  and 
deals  with  use  of  Thermobloc  direct-fired 
warm  air  heaters  in  industrial  applica¬ 
tions.  It  tells  number  and  size  of  heaters 
needed  for  different  areas,  and  shows 
dollar  savings.  Company  requests  that 
you  write  on  your  company  letterhead 
for  this  calculator. 

Page  134  Item  260 


AIR  MARE-UP  UNITS . 

by  Aerovent  provide  comfort  year-round 
in  any  climate.  Used  as  filtered-air  sup¬ 
ply  units  or  air  preheaters,  permitting 
heating  and  ventilating  systems  to  op¬ 
erate  at  design  efficiency.  Steam,  hot 
water,  or  gas-fired  models,  in  sizes  to  54 
inches.  Bulletin  available. 

Page  135  Item  261 


PACKAGED  iURNER  SYSTEM . 

offered  by  Todd  is  of  the  forced  draft- 
register  type,  providing  lowest  cost  oper¬ 
ation  with  oil,  gas.  and  oil-gas.  Fully 
automatic  or  semi-automatic.  Wide  vari¬ 
ety  of  models  fire  steam  boilers  and  high 
temperature  water  generators.  Informa¬ 
tion  available. 

Page  136  Item  262 


HUMIDIFIER  . 

offered  by  Norwood  Products  is  needed 
on  every  humidifier-equipped  furnace  be¬ 


cause  evaporator-type  humidifiers  cannot 
do  the  job  alone.  Federal  Humidity 
Booster  brings  relative  humidity  to  per¬ 
fect  comfort  level  and  cuts  fuel  cost. 
Information  available. 

Page  137  Item  263 


FLEXIRLE  HOSE  . 

made  by  Flexaust  of  high  quality  metal 
and  neoprene  coated  fabrics  has  proven 
lower  in  installation  costs  and  provides 
exceptional  abrasion  resistance,  noise  ab¬ 
sorption  and  easy  relocation  of  hoods 
and  machines.  Full  details  available. 
Page  138  Item  264 


INSULATION  ADHESIVE . 

permits  the  tilt-up  technique  to  be  ap¬ 
plied  to  refrigerated  warehouse  construc¬ 
tion.  Laykold  insulation  adhesive,  made 
by  American  Bitumuls  A  Asphalt  Co.  ad¬ 
heres  the  vapor  barrier  membrane  to  the 
concrete  wall  panels,  also  helping  to  hold 
the  glass-fiber  blanket  insulation.  A  15- 
minute  color  and  sound  motion  picture 
is  available  without  charge. 

Page  139  Item  265 


RADIANT  HEAT . 

from  Apextro's  new  Infra-Mite  unit  pro¬ 
vides  controlled-area  spot  heating.  Com¬ 
pact,  highly  decorative  fixtures  enhance 
any  interior  or  exterior  decor.  Ceiling, 
wall  or  portable  units  are  available.  In¬ 
formation  is  offered. 

Page  140  Item  266 


FLAME-RESISTANT  TAFE  . 

from  Arno  Adhesive  Tapes.  Inc.,  com¬ 
plies  with  all  building  codes  that  require 
the  use  of  fire  resistant  duct  tape.  It 
sticks  instantly  and  does  not  dry  out.  In¬ 
formation  and  sample  are  available. 
Page  141  Item  267 


CERAMIC  HEAD  GAS  RURNERS . 

offered  by  Power  Flame  fire  all  types  of 
firebox  boilers.  With  no  metal  parts  in 
the  heat  zone,  costly  maintenance  is 
eliminated.  Wide  range  of  burner  sizes 
available,  from  200,000  to  12  million 
Btu.  Information  available. 

Page  142  Item  268 


SURMERSIRLE  FUMFS . 

from  Kenco  provide  both  high-quality 
bronze  and  trouble-free  performance. 
These  compact  units  are  easy  to  hide 
and  are  called  the  easiest  to  install.  In¬ 
formation  is  available. 

Page  143  Item  269 


KOOR  AND  FUNNEL  DRAIN . 

offered  by  Jay  R.  Smith  is  a  combination 
indirect  waste  receptor  and  fltH>r  drain 
which  has  many  applications  and  bisasts 
easy  installation.  Information  is  avail¬ 
able. 

Page  144  Item  270 


CERAMIC-COATED  VENTILATORS - 

and  louvers,  made  by  The  Burt  Mfg.  Co., 
lick  “quencher  fall-out"  and  end  haz¬ 
ardous  maintenance  problems  in  the 
world's  largest  coke  and  by-products 
plant.  Data  b(x>k  is  offered. 

Page  145  Item  271 


FOWSR-DRAFT  UNITS . 

desigtted  for  residential,  commercial  and 
industrial  applications  are  offered  by 
Quickdraft  Corp.  They  provide  maxi¬ 
mum  heating  or  exhausting  efficiency  at 
lowest  cost.  Engineering  data  bulletin 
is  available. 

Page  146  Item  272 


WASHFOUNTAINS  _ . .'. . 

made  by  Bradley  are  operated  by  foot 
control  providing  a  clean  spray  of  tem¬ 
pered  water.  No  soiled  IkM  and  cold 
faucets  to  touch.  No  dirty  bowl  because 
unit  rinses  itself  clean  when  used.  In 
six  colors  and  stainless  steel.  Bulletin 
available. 

Page  147  Item  273 


UFRIGERANT  COMPRESSORS . 

from  The  Vilter  Mfg.  Co.  are  the  heart 
of  the  air  conditioning  system  which  is 
cooling  the  Olympic  sports  palace,  in 
Rome.  Bulletin  is  offered. 

Page  148  Item  274 


REFRIGERANT  FILTER-DRIER . 

from  Henry  Valve  Co.  has  granular  des¬ 
iccant  and  advanced  design  molded  core. 
It  permits  maximum  flow  and  depth 
filtration  at  minimum  pressure  drop. 
Bulletin  is  available. 

Inaide  Back  Cover  Item  275 


LOW  WATER  CUT-OFFS . 

should  be  installed  on  hot  water  boilers, 
say  engirteers,  contractors  and  manufac¬ 
turers  in  the  field.  The  what-why-how 
is  described  in  a  free  booklet,  “Basic 
Safety  Controls  for  Hot  Water  Space 
Heating  Boilers,"  offered  by  McDonnell 
&  Miller. 

Back  Cover  Item  276 
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BOOKS  TO  HELP  YOU  WITH  YOUR  DESIGN  PROBLEMS 


DESBl  OF  All  CONOmOMIfi  nSTEMS 

by  F.  W.  HiitcbiNMii 

IIS  fuU-pate  charts  solva  probtans  of  air 
conditiooim  system  design  invotving  cool¬ 
ing  load,  duct  design,  nychrametrics,  solar 
energy,  comfort  coooitioaing.  panel  cool¬ 
ing.  ate.  For  each  chart  the  engineering 
and  nulhematical  background  plus  design 
example  and  solution  are  given.  3M  Paasi^ 
ns  Dm..  $7.M. 

TO  ORDER  CIRCU  •  ON  CARD  AlOVE 


ITS  EASY  TO  GET 
THE  BOOKS  YOU  NEED 

Juit  circle  the  eppropriete  letters  on  one 
of  the  cerdt  above  and  drop  it  in  tha  mail. 
Wa'II  ship  the  bookt  and  bill  you.  Or  you 
can  tava  book  poataga  if  you  tand  pay¬ 
ment  with  your  order.  Either  way,  you 
have  full  return  privileges  if  not  letished. 


SIMMa  All  CONOmONWfi 

1^  S.  Koam,  J.  R.  Ceirel  end  H.  D.  RereHber 
Training  tettt  and  rrferenoe  book  on  resi¬ 
dential  air  conditioning  for  all  who  '«^g". 
sell,  install  or  operate  these  systems.  Dia¬ 
grams  show  medianisms  and  principles  of 
opendion.  Infonnation  understandable  to 
beginner.  Tells  haw  and  why  things  are 
dosM  the  way  they  are  and  what  makes 
equipment  operate  the  way  it  does.5M 
P^ia,  2M  lUs^  |t.M. 

TO  ORDER  CIRCLE  T  ON  CARD  ABOVE 


DESIfiN  OF  KATWI  AND  VENTIUTMI 

SYnEMS  by  F.  W.  Hutekimee 

96  fuU-page  charts  solve  problems  at  heat¬ 
ing  and  ventilating  involving  load  detenni- 
nation,  doct  dnsitn.  panel  goUr 

heating  and  conwustioo  analysis.  Com¬ 
panion  book  to  Design  of  Air  Conditioniog 
Systems.  Same  meUKids  to  exMain  and 
solve  problems  are  used.  3XB  Fagee,  96 
CtetA  t7.M. 

TO  ORDER  CIRCLE  C  ON  CARD  ABOVE 


COMMNATION  OFFEI 

Both  of  tha  above  books  by  Prof.  P.  W. 
IlMrMnsnn,  912.5B. 

TO  ORDER  CIRCLE  D  ON  CARD  ABOVE 


lANDIOOR  OF  All  CONOITIONINfi. 
lEATMfiANOVENTIUTMfi 

Edited  by  Ctifferd  Stredi 

Completely  new  book  containing  thousands  of 
facts,  figum,  data  and  prindpl^  hundreds  of 
charts,  tables  and  maps.  Answm  problems 
you  fKC  every  day  in  your  wort.  Subiects 
treated  thoroughly  tnclnde:  Air  Cooditioniiig, 
Air  Handling.  Baildiiig  HeM  LotA  CUmatic 
Data.  Combustioo,  D^ree-DayA  Dual  Duct 
DesiA  Dust  Cotlectioo,  Fdm  Estimating, 
High  Velocity  Air,  MathematicA  MotocA  Pip¬ 
ing  and  Plumbing,  Psychrometiy,  Radiator 
Heating,  RefrigseantA  Service  Hot  Water, 
Solar  Data,  Steam  Flow,  Ventilation,  Wann 
Air  Heating,  Terminology  and  a  complete 
croM  index.  1B94  Pias^M'  x  1096*.  59B 
ChmtA  Miva  1Ih„  511  ‘DMsa  BISAB. 

TO  ORDER  aRCLE  L  ON  CARD  ABOVE 


WWTEIAIICOIIOmONIIIfi 

by  S.  Kesee,  J.  R.  Carroll  aed  H.  D.  BaraHbar 
Cioes  for  hydronic  and  warm  air  heating 
what  Summer  Air  Conditioning  does  for 
cooling.  640  P^sa  317  lllne.,  $t.00. 

TO  ORDER  CIRCLE  U  ON  CARD  ABOVE 


COMIMATNM  OFFEI 

Both  of  the  above  Ak  CosMtkming  boolu, 
$15.00. 

TO  ORDER  CIRCLE  V  ON  CARD  ABOVE 


MORE  BOOKS  USTED 
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CIRCLE  FOR  NtW  tQUIPkIim 
AMD  UrtkATUM  IMQUIUltS 


ClkCLi  FOR  AD  DIGlSr  INQUIkItS 


PtlAit  FR/WT  CLlAkir 


ro  ORDER  tOORS  DliCklKD  ttLOW 


USE  CONVENIENT  CARD  ABOVE  TO  ORDER  THESE  BOOKS 


OECTBCAL  TESTMfi  AND 
TROIBIESIOOTMG  byP.T.Gr-** 

How  to  locate  and  correct  faults  in  cir¬ 
cuits  of  all  kinds— controllers,  motors, 
transformers  and  transmission  lines.  Field 
tested  procedures.  An  ideal  training  and 
reference  book.  209  pafss,  lit  Ittas., 

$s.oo. 

TO  ORDER  CIRCLE  •  ON  CARD  ABOVE 

FIR  OIL  MANIAL  byP.  F.  Sckmidt 

Properties,  selection,  storage,  handling, 
and  burning  of  all  grades  of  fuel  oil.  How 
to  assure  uniform  quality,  eflBcient  com¬ 
bustion,  maximum  value.  Additives,  treat¬ 
ments,  troubles  and  remedies.  170  pages, 
34  tabice,  $4.50. 

TO  ORDER  CIRCLE  K  ON  CARD  ABOVE 

DEscN  a  aDinmi  eximst  nnon 

Completely  revised  3rd  EdHioe 
by  Joke  L  Aldee 

This  classic  text  on  how  to  dewgn,  build 
axKl  buy  industrial  exhaust  systems  has 
been  brought  up-to-date  to  meet  modern 
standards  of  industrial  environment.  De¬ 
velopments  and  advances  in  device*  and 
techmques  described.  250  PagBS,  137  Dlaa,, 
$0.00. 

TO  ORDER  CIRCLE  I  ON  CARD  ABOVE 


DESI6N0FPIIMBM6ANDDIAIUGE 

SYSTEMS  by  L  Blewdermemi 
Detailed,  illustrated  guide  covering  modern 
plumbing  practice  and  design.  Ba^  prob¬ 
lems  as  well  as  modern  spedalired  topics 
are  discussed.  32B  Pages,  xOl  01**^  $7J0. 
TO  ORDER  CIRCLE  P  ON  CARD  ABOVE 


FUND  ROW  W  Plus  by  C.  H.  McCUis 

How  to  solve  problems  involving  the  flow 
of  liqu^  and  gases  through  pipes.  How  to 
handle  viscosity,  friction,  h^  and  other 
factors  expres^  in  various  dimensional 
systems.  Worked-out  problems  show  ap¬ 
plications  of  prindplm.  124  Pagas,  IS 
maa.,  $4.00. 

TO  ORDER  CIRCLE  J  ON  CARO  ABOVE 


PUNT  AND  PROCESS  VENTUATION 

by  W.  C.  L  Hsmwm 

Design  factors  and  data  that  can  be  applied 
to  any  situation.  Principles  are  clear,  logi- 
caL  Shows  how  to  estimate  exhaust  re- 
quirements  for  dust  and  fume  producing 
processes,  hot  or  cold.  Principles  of  pen- 
eral  ventilation  and  bulk  materials  han¬ 
dling.  44S  Pagas,  172  lUaa.,  $9.00. 

TO  ORDER  QRCLE  9  ON  CARD  AIOVE 


RU  TEMPOATIRC  WATQ  HSTEMS 

by  Owe*  $.  Usberg 

A  complete  and  coociae  expoaition  of  the 
principles,  design,  installatioo  and  appU- 
cation  of  high  temperature  water.  Written 
by  the  designer  of  many  of  the  world's 
largest  systems.  For  engmeen,  operators, 
and  owners.  224  Pages,  109  lu^  $450 
TO  ORDER  CIRCLE  M  ON  CARD  ABOVE 


SNOWMaTWG  by  T.  Nspisr  Adlsm 
Correct,  tested  steps  in  planning,  designing, 
building^and  operating  now  melting  sys¬ 
tems.  lime  saving  charts,  tables  and 


graphs  give  data  and  simplify  every  step. 
224  Pmsa,  lit  IDm.,  $^. 

TO  ORDER  CIRCLE  $  ON  CARD  ABOVE 


FLOW  AND  FAN  byCH.Bmry 
Covers  the  flow  at  gas  through  ducts,  and 
fan  performance  and  control;  nsoving  air 
through  ducts,  fan  selection  and  comrol. 
duct  arrangement,  system  characteristics, 
flow  analyau.  Basic  data  and  methods  used 
to  calailale  system  resistance.  Practical  In¬ 
formation  for  selecting  a  fan  for  any  doty. 
232  P^sa,  t4  IBm„  $450. 

TO  ORDER  aRCLE  I  ON  CARD  ABOVE 


CONTROLLING 

FLOW 

SINCE  1914 


DRI-COR  Pressure  Sealed 

Permits  Continued  Desiccant 
Reactivation  Prior  to  Use 


HENRY 

VALVE 

\  CO  / 

^  ( 


CAPACITY  R12  up  to  20  TONS 
RANGE  R-22  up  to  25  TONS 

DRI-COR  Advanced  Molded  Core 

Design  Provides  Uniform  Core  Porosity 
No  Inactive  Cement  or  Binder 


DRI-COR  Two  Stage  Drying 

Progressive  Filtration  .  .  . 

500  P.S.I.  Working  Pressure 


DRI-COR  Drying  And  Filtering 

Property  Proportioned  . . . 

Complete  range  of  sizes 


DRI-COR  Low  Pressure  Drop 

Transverse  Flow  for  Rapid 
Moisture  and  Acid  Adsorption 


AUo  Availabit  in  Raplacaabla  Cartridga  Types  . .  .Write  for  DRI-COR  bulletin  V-f7. 


“DRI-COR”  the  High  Flow... High  Drying  Capacity... 

Acid  Removing . . .  Refrigerant  Filter-Drier  with 
Granular  Desiccant  and  Advanced  Design  Molded  Core 


Tlic  only  molded  core  made  by  ceramic  bonding  of  highly  efficient 
desiccant  particles.  All  inert  fillers  are  removed  by  ceramic 
fire  completely  activating  the  core.  IVrmits  maximum 
flow  and  depth  filtration  at  minimum  pressure  drop.  Dryness 
assured  by  Abso-Dry  pressure 
sealing  and  Ikass  Mare  Nuts. 


VALVE 

mm  Hk  W  COMPANY 


For  Refrigeration,  Air  Conditioning  and  Industrial  Applications 

MELROSE  PARK,  ILLINOIS,  U.S.A.  CABLE:  NEVALCO,  MELROSE  PARK,  ILL. 


Low  Water  Cut-offs  on  Hot  Water  Boilers?  I 


...the  industry  has 
given  the  answer 


Yes.  the  answer  has  come  from  the  field  .  .  . 
from  the  engineers,  contractors  and  manu¬ 
facturers.  They  have  seen  the  logic  of  install¬ 
ing  a  water  level  control  on  hot  water  space 
heating  boilers  ...  a  low  water  cut-off,  or  — 
for  even  greater  precaution  — a  feeder  cut-off 
combination. 

We  knew  it  was  a  good  idea.  Ex|XH*ted  it 
to  grow  and  grow.  But  frankly  we  have  betm 
surprised  at  how  rapidly  the  heating  indus¬ 
try  has  taken  hold  of  water  level  t'ontrol  as  a 
logical  team  mate  for  an  .'XSMK  prt*s.sure 
relief  valve. 

In  fact,  many  lo<'al  codes  now  require  a 
low  water  cut-off,  or  fi*eder  cut-off  combina¬ 
tion,  on  hot  water  Ixiilers  installed  in  places 
of  public  occupancy —including  multiple 
dwelling  units. 

Notu'e  the  diagrams  of  recommendt'd  in¬ 
installations  op|)osite.  For  more  detailed 
discussion  get  this  b(X)klet  that  tells  the 
whole  story;  "Basic  Safety  Controls  for  Hot 
Water  Spat'e  Heating  Boilers." 


The  What-Why-How 
in  eight  interesting  pages 

Write  for  Bulletin  P-30C 


The  essential  low  water  control  for  o  hot  water  boiler. 
A  AAcDonnell  Low  Water  Cut-off  located  obove  lowest 
permissoble  water  level;  also  McDonnell  A.SAA.E.  Pressure 
Relief  Valve. 
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MCDONNELL  &  MILLER,  fnc. 

3500  N.  Spaulding  Ave.,  Chicago  18,  III. 


The  safest  and  most  complete  control  for  o  hot  water  boiler. 
Offers  o  combination  of  mechonicol  ond  electrical  sofe- 
guords  which  is  today's  best  and  most  complete  answer. 
A  AAcDonnell  combination  Boiler  Water  Feeder  and  Low 
Water  Cut-off;  also  AAcDonnell  A.SAA.E.  Pressure  Relief 
Valve. 
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